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PREFACE 

This book aims at providing an account of the geography of 
Australia, New Zealand. Oceania, and Antarctica that will 
meet the needs of those wlio are studying the subject beyond 
the stage represented by Matriculation. It is hoped that it 
may prove useful not only to university students of geo¬ 
graphy. but to many who for other reasons are interested in 
a region in which British Imperial interests predominate. 

As with the book on Africa in this series, the economic 
aspect has received greatest attention. Nevertheless, the 
attempt has been made to provide a comprehensive study 
dealing adequately with the physical and historical back¬ 
ground of the development of Australia and New Zealand, 
as well as with the political and social conditions prevailing 
in the Pacific islands. The statistics which have been in¬ 
cluded are intended to illustrate in a concrete manner the 
basis of the geographical discussion and to provide data upon 
which comparisons may be made. In the method of treat¬ 
ment adopted a certain amount of repetition was found to 
be inevitable. 

riie author is indebted to liis wife for much help in the 
preparation of the book, and has received many valuable 
suggestions from the Editor, who has, moreover, contributed 
an authoritative chapter on Antarctica. The Official Year¬ 
book of the Commonwealth of Australia, which has reached the 
twenty-third year of publication, has been freely used; it 
contains special articles and comprehensive statistics of the 
greatest value. The year-books published by the Govern¬ 
ments of New Zealand. New South Wales, and Victoria have 
also been consulted, as well as numerous other official pub¬ 
lications. Reference must also be made to the Peace Hand¬ 
book Pacific Islands and to Colonial Office reports on various 
island groups, while use has been made of the Historical 
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Geography of Australasia, by J- D. Rogers, of the numerous 
writings of Profe>sor Griffith Ta\lor, of the Intermediate 
Geography 'Iext Book, l)y A. \'. G. jame> (Melbourne), and of 
the Illustrated Australian Encyclopadia, edited by A. W. Jose 
and If. J. tarter (Sydney). Other acknowledgments have 
been made in the text. 

1 he author is grateful to Mr E. R. Garnsey, who kindly 
read tlie proofs of those parts wliich deal with Australia, to 
other olficials of Australia House, and to the representa¬ 
tives in Lomlon of New Zealand and of the variotis Australian 
states, for much courteous assistance and for permission to 
make use of many illustrations, diagrams, and maps. He 
further desires to express liis indebtedness to his colleague 
-Mr E. J. Hemmings and to the officials of the Library and 
of the Statistical Department of the Imperial Institute. He 
can scarcely hope that the text is completely free from 
errors; the responsibility for any that may have inadver¬ 
tently crept in, as well as for any opinions expressed, rests 
with him. 

L. S. SUGGATE 

June tyjl 
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PREFACE TO THE NEW EDITION 

The author gratefully acknowledges valuable help in the 
preparation of this new edition. The late Mr A. \V. Jose 
suggested modifications in the physical description of Aus¬ 
tralia. and Dr K. 0 . Buchanan has willingly contributed to 
the revision of the section dealing with his home country, 
New Zealand. The Information Departments of Australia 
House and of the London office of tlie New Zealand Govern¬ 
ment have again given much assistance. 

Since the book was first publi>hed both the Common¬ 
wealth and the Dominion have successfully passed through 
the “great slump” and made a vigorous recovery. The new 
edition has been called for soon after the outbreak of war 
with Germany in September 1939, and the economic position 
described relates to the period immediately preceding this 
crisis. 

All values are in pounds sterling; in particular, the recent 
values in Australian and New Zealand currency have been 
converted at the rate of £A.i25 and £N.Z.i25 to the £100 
sterling. 

The statistics have been thoroughly revised, and the maps 
where necessary have been amended. 

L. S. S. 

March 1940 
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AUSTRALIA AND 
NEW ZEALAND 

CHAPTER I 

THE PACIFIC OCEAN 
Genfkai. Considerations 

The wide area covered by this volume inchules Australia. 
New Zealand, the islands of the East Indian or Malay Archi- 
pelago which are not specifically Asiatic, Oceania, and the 
Antarctic. 

The line of division between the geographically Australian 
and Asiatic islands is commonly taken to be that drawn in 
the middle of last century by Alfred Russel Wallace between 
Bali and Lombok, through the Macassar Strait, and south 
of the Philippine Islands. 'Wallace’s line’ was based upon 
his observations of East Indian fauna and flora. He noted 
that Australian mammals arc almost all of the marsupial 
type, and that birds of Paradise, lyre-birds, and cassowaries 
are confined to the Australian area, in which, loo. snakes 
and lizards are of peculiar types. In the western half of the 
Malay Archipelago, however, he found a special development 
of the animal life typical of Siam and Burma, and including 
in Borneo and Java tigers, elepliants. tapirs, and wild cattle. 
Similarly, the flora of the western islands has distinct allini- 
ties with that of the neighbouring Asiatic mainland, merging 
eastward into the characteristically Australian type. Prom 
the resemblances of the fauna of New Guinea, the Moluccas, 
and Australia to the European fauna of Secondary age it 
is inferred that Australia was isolated from Asia probably 
in Jurassic times, though the islands mentioned were 
doubtless attached to Australia until a considerably later 
time. 
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Although the line of division is to-day criticized as being 
biologicallv less definite than Wallace concluded it to be, it 
receives confirmation from a studv of the submarine contours 
of the region. Thus the loo-fathom line shows Borneo, Bali, 
Java, and Sumatra to be situated on the Asiatic continental 
shelf, and submarine links that rarely exceed 300 feet in depth 
connect them, while islands to the east, although with the 
exception of New Guinea not upon the Australian continen¬ 
tal shelf, are be\’ond the loo-fathom lino that encloses those 
geographically belonging to Asia. 

Oceania is a term loosely applied to the numerous islands 
of the Pacific Ocean; those south of the equator are some¬ 
times referroil to as the South Sea Islands. The islands are 


grouped into three divisions; Meh^xesia. lying east of New 
(iuinea and including the New Hebrides. New Caledonia, and 
1 -iji; Micronesia, covering the islands lying north of New 
Guinea and Melanesia ; and Polynesia, comprising the groups 
lying to the cast, in which the principal ones are Hawaii, 
the Society Islands, and Samoa. 

It is plain that the scattered nature of the area covered 


by this volume involves wide differences in physical condi¬ 
tions and a variety of racial and settlement problems, 
although it is worthy of note that the political affiliations 
are mainly British. i)espite the fact that the northern and 
western parts of Australia were the first to be touched by 
Europeans, the important settlement on that continent is 
chiefly on the Pacific margins, and as the islands essentially 
belong to the Pacific Ocean it is advisable, before proceeding 
to sectional studies, to discuss the general geography of the 
Pacific Ocean and to outline its discovery and importance 
in the modern world. 


Physical Geography 

The southern boundary of the Pacific Ocean is often taken 
to be 40® S., but beyond this, and almost devoid of islands, 
it stretches as the Southern Ocean to the ice-bound shores 
of the Antarctic continent between the Ross Sea and 
Graham Land. The Pacific is roughly circular in shape; the 
20 
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shallow Bering Strait—about thirty-six miles wide at the 
narrowest and barely 300 feet deep—is a barrier to any but 
surface currents of cold water from the Arctic basin; the 
greatest width, some 10.000 miles, is in equatorial latitudes. 
Its area exceeds that of the land-surface of the globe, and 
comprises nearly half the total water-surface. Its antij^odes 
include the whole of Africa and Europe and more than half 
Asia. The land area draining to the Pacific Ocean is only 
about a quarter of that draining to the Atlantic, despite the 
fact that the water-surface of the former is nearly twice 
that of the latter. 'I'his is related to the physical character 
of the Pacific coasts. 

Coasts. Professor Suess distinguished two main types of 
coastal structures, which he called respectively the Atlantic 
and the Pacific types. In the Atlantic Ocean he noted the 
parallel character of the opposite coasts, the absence of 
young fold-mountains, the structural resemblance noticeable 
in certain latitudes, as, for example, in the Brazilian and 
African plateaus, the variety of coastal features—here plain 
land, elsewhere old broken mountain lines or fractured table¬ 
lands—and the irregular arrangement of the few oceanic 
islands. 

The Pacific Ocean presents quite different coastal features. 
Its eastern margins arc marked by the great cordilloran 
systems of Nortli America and South .‘\merica, so that, 
except in Central America, mountain chains run parallel to 
the shore and rise steeply from it. On the western side the 
formation is different: the high central plateau of Asia sinks 
down by steps to the Pacific, with almost enclosed seas 
bordered by island festoons which mark an earlier coastline. 
Again, the Eastern Highlands of Australia are faulted down 
to the Pacific Ocean, a festoon of islands from New Guinea 
and New Caledonia forming the eastern margin of the Coral 
Sea. It is notable that New Caledonia is non-volcanic, and 
seems to be slowly subsiding; geologically it has affinities 
with New 2 iealand. 

It is further to be observed that opposite coasts in the 
Pacific show no structural resemblances, while the linear 
arrangement of islands noticeable in the festoons already 
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leforrcd to is also to be seen in the island chains of the mid- 
Pacific. Another significant feature is the 'volcanic girdle' 
(d the Eacific Ocean. Active vulcanism is found from 
Kamchatka through the Japanese islands to the North 
Island of New Zealand, in Central America and the northern 
half of the Andean chain, as well as in the Hawaiian Islands, 
while seismic disturbances are common to most of the 
bordering lands. 

The Ocean Floor. The Pacific is noteworthy for its great 
average depth. Sir John Murray estimates that 72 per cent, 
of the area exceeds 2000 fathoms. 7 per cent, being deeper 
than 3000 fathoms. The eastern half is notable not only for 
its relative lack of islands, but also for the relative uniformity 
of the floor, while many of the trenches and deeps are situ¬ 
ated near to the chains of islands in the western half of the 
ocean. Hroadly speaking, the floor consists of gently undu¬ 
lating plains varied, chiefly in the western half, by submarine 
ridges, on which arise oceanic islands, and by occasional 
broad basins and long trenches. The principal submarine 
ridges are (i) the roughly west-to-east ridge bearing the 
Hawaiian Islands in the neighbourliood of the Tropic of 
Cancer, {2) the roughly west-to-east ridge by the southern 
tropic bearing the luamotu (Paumotu or Low) Archipelago 
and the Society Islands, with a parallel ridge to the south 
marked by the Cook Islands and a rise to the north indicated 
by the Marquesas Islands. (3) a ridge stretching northward 
from New Zealaiul, marketl by the Fiji and Tonga groups, 
then bearing north-westward and westward, with the 
Marshall and Caroline Islands. (4) another ridge curving 
north-westward from New Zealand, indicated by New 
Caledonia, the New Hebrides, the Solomon Islands, the 
Bismarck Archipelago, and New Guinea, (5) a ridge stretch¬ 
ing south from Japan, with the Mariana or Ladrone Archi¬ 
pelago. Submarine ridges may also be followed between 
Celebes and the Philippines and from Northern Australia 
through Timor and Flores to Java. 

Broad, deep basins (over 3000 fathoms in depth and classi¬ 
fied by Sir John Murray as 'deeps') are found north and 
west of the Hawaiian Islands and notably to the east of the 
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Japanese and Kurile Islands, the Ladrone Archipelago, the 
Philippines, and the Tonga and Kermadec groups. Of fifty- 
seven known deeps in the world thirty-two are in the Pacific, 
and those near the island chains already mentioned show 
long and narrow trenches over 4000 fathoms in depth and in 
places showing extreme depths exceeding 5000 fathoms. It 
is noteworthy that only in this ocean are depths exceeding 
5000 fathoms known. Among the extreme depths recorded 
may be mentioned 5155 fathoms near the Tonga Islands, 
5269 fathoms in the Ladrone Deep, and 5348 fathoms 
(32,088 feet) in the Swire Deep, off Mindanao. This last 
represented the greatest knowm depth till the Gennan 
cruiser Eniden in 1927 probed somewhat deeper in the same 
deep. 

The almost enclosed seas of the Western Pacific are rela¬ 
tively deep basins due to subsidence. Such are the Celebes 
Sea, the Banda Sea, and the Coral Sea. the last being over 
2500 fathoms deep and cut off from the main ocean by a 
barrier the deepest part of which is 1300 fathoms. They are 
of the same origin as the China Sea. the Yellow Sea, and 
others farther north. 

Deposits of the Ocean Floor. Terrigenous deposits due to 
land waste are those lying adjacent to the land, and are 
seldom met with beyond 300 miles from the shore. These 
are usually in the form of sands or muds, blue, rod. or 
green in colour, derived from the wearing of the land- 
surface, or they may be volcanic or coral muds. I'he de¬ 
posits in the open ocean far from land are termed pelagic. 
The pelagic deposits of the Pacific Ocean present several 
interesting features, which mainly arise from its enor¬ 
mous area, its great depth, and the vulcanism that charac¬ 
terizes it. 

Swarming in the surface waters are minute protozoa, 
globigerines, and radiolarians, the tests or skeletons of which 
are respectively calcareous or siliceous, together with mol¬ 
luscs and other pelagic fauna. Calcareous organisms are 
most abundant in tropical and temperate seas, but as the 
minute skeletons fall through great depths of water they 
tend to dissolve. Hence, owing to the great depth of the 

23 



AUSTRALIA AND NEW ZEALAND 

Pacific Ocean, the deposits of globigerine ooze and pteropod 
ooze (the latter a variety of the former, but with a greater 
abundance of mollusc shells fallen from the surface) are 
relatively scanty. Globigerine ooze is found chiefly in the 
south-east quadrant of the Pacific and in a belt between 
New Guinea and New Zealand and pteropod ooze par¬ 
ticularly in the neighbourhood of the Fiji and Society 
groups: the latter is commonly found at a less depth than 
the former, and is common in the neighbourhood of coral 
reefs. 

Siliceous organisms prefer fresher and colder seas, and as 
the skeletons are insoluble there is nothing to hinder the 
formation of a deposit. Thus there arc areas of diatom ooze 
in the I*'ar North and Far South in which rock fragments 
derived from land ice are common. The diatoms are micro¬ 
scopic plants with siliceous tests. Another variety of sili¬ 
ceous organism is the radiolarian. Radiolarian ooze—which 
is unknown in the Atlantic Ocean—covers a considerable 
area in the Pacific, chiefly round the Phamix Islands and 
about latitude lo® N. in the eastern half. It is really a 
variety of red clay containing an appreciable proportion of 
radiolarian skeletons. 

Red clay is perhaps the most interesting of the deposits. 
It consists of volcanic particles more or less decomposed, 
and is rich in hydrated silicate of aluminium and iron. It 
contains no calcareous remains, but in less deep water in the 
warmer latitudes it merges into globigerine or radiolarian 
ooze and in the North Pacific into diatom ooze. Pumice in 
all stages of decomposition characterizes it, and manganese 
nodules, sharks' teeth, and the ear-bones of whales are often 
met with, with occasional meteoric fragments. It varies 
from dark red to chocolate brown, covers the greater part 
of the North Pacific, as well as large areas in the south, and 
is evidently derived from the materials of volcanic eruptions 
which have sunk to the bottom of the deep ocean, whose 
great depth or high surface temperature prevents the deposit 
of organic rernains. Sometimes this deposit of red clay is 
found to overlie radiolarian ooze, from which fact subsidence 
is inferred. 
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Currents, Surface Temperatures, and Salinity. Tlie great 
size of the Pacific Ocean, together \\ith its shape, permits 
the development of a relatively simple circulation. As the 
Doldrums belt of low pressure lies generally north of the 
equator, it is not surprising that the west-moving currents 
set up by the trade winds are not symmetrically arranged 
about that latitude. The South Equatorial Current lies just 
south of the equator, with the North Equatorial Current 
about 10® N., the east-moving counter-current in between ■ 
also lying north of the equator. The Equatorial Currents 
take a great deal of warm water toward the East Indies, 
where the islands break it up into various streams, the most 
important of which are (l) that running northward past the 
Philippines and becoming the Kuro Siwo off South Japan, 
beyond which the westerly winds drift the warm water 
toward North America. (2) the East Australian Current, 
which carries warm water southward into the Southern 
Ocean. Other but less definite currents turn off southward 
from the South Equatorial Current in mid-ocean, and the 
circulation of the South Pacific is completed by the \\ est 
Wind Drift, which runs eastward south of 40® S., turns 
northward along the west coast of South America, to merge 
into the cold Peruvian or Humboldt Current, that carries cold 
water into the eastern part of the South Equatorial Current. 

As a result of the flow of the Equatorial Currents it is not 
surprising that an enormous quantity of very warm surface- 
water is massed into the West Pacific between the tropics. 
Mean annual isotherms of the surface-water show that the 
East Indies and all the important groups in the Western 
Pacific, with the exception of the Marquesas, the 1 uamotu, 
Society, and New Caledonian Islands, are surrounded by 
water at a temperature of over 80® F. Along the equator 
in the Eastern Pacific the surface temperatures are between 
•75® F. and 80® F., as the Humboldt Current brings a contri¬ 
bution of cool water which notably affects the arrangement 
of the isotherms along the western seaboard of South 
America. South of the broad belt of very warm water in 
tropical latitudes the surface temperatures grade into the 
cool waters of the west wind belt, the 60® F. surface annual 
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isotherm running from just south of Cape Howe to the middle 
of the North Island of New Zealand. 

Tlio annual range of surface temperature is small along the 
equator, and is less than lo'" E. over the greater part of the 
area of very warm water referred to above. It increases 
markedly off the south-eastern shores of Australia and round 
New Zealand, in both regions exceeding 20^ F. The annual 
range of surface temperature is an important factor in deter¬ 
mining the distribution of organisms and especially of reef- 
building corals. 

The warm water of tropical latitudes is a relatively thin 
film. In the open ocean the water temperature declines very 
rapidly at first, then gradually to temperatures of about 
35'^ I*., reached generally at rather more than 2000 fathoms, 
bottom temperatures in the great deeps seldom falling below 
this figure, though toward the Antarctic continent lower 
bottom temperatures are recorded. In the almost enclosed 
seas, however, temperatures decline only to the temperature 
of the open ocean at the level of the ridge which separates 
them. Thus the Coral Sea, a basin reaching 2500 fathoms, 
has a uniform temperature of 36“ F'. below 1300 fathoms, 
which is the level of the barrier cutting it off from the Pacific 
Ocean. Similarly, the Celebes Sea has a uniform temperature 
of 39° F. below 500 fathoms. 

1 he degree of salinity at the surface principally depends 
upon the factors of evaporation and precipitation, but it is 
also affected by the oceanic circulation and by the upwelling 
of cold and less saline water as exemplified off the west side 
of South America. The average for the ocean is 35 parts 
per 1000 (a specific gravity of 106 at 60® F.); in the Doldrums 
belt, and especially in the western part of the East Indian 
archipelago, where the rainfall is heavy, the salinity falls 
below the average, as it does also in the belt of the westerly 
winds. In the trade wind belts, particularly in the latitudes* 
of the south-east trades and in the horse latitudes, the 
salinity is above the average, owing to the considerable 
evaporation, a large area in this belt rising to a salinity 
above 36’5. 
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Plant and Animal Life 

Depth, sunlight, temperature, and currents all affect tlie 
distribution of life in the waters of the ocean. Broadly 
speaking, the superficial layer affected by sunlight (the 
photic zone) contains vast quantities of unicellular alg^e, but 
the deeper waters contain no plant life. The living plants 
near the surface provide food for herbivorous creatures, 
while the dead remains of algiT sink down to yield food for 
the animals that live at the bottom of the sea. Alga? are 
found at greater depths in the warmer latitudes, while 
siliceous diatoms frequent less saline waters. The larger 
faiina includes such warm-blooded animals as whales, por¬ 
poises, dolphins, and seals, and fishes anri invertebrates of 
all kinds, while the microscopic animal life includes such 
forms as globigerines and radiolarians. In the deeper Maters 
the forms of animal life are arlapted to conditions of low 
temperature, great pressure, and absence of light, while in 
the tropical zone it is noteworthy that while genera and 
species are many, the individuals are relati\ely few. Fhere 
is a great variety of animal life in the shallow waters of the 
tropical regions, especially near the land and in the neigh¬ 
bourhood of coral reefs, wliere crustaceans and other creatures 
that require lime are very abundant. 

Coral. The activities of coral polyps have special import¬ 
ance in the Pacific Ocean. Coral is composed of the hartl 
skeletons of certain marine organisms allied to sea-anemones, 
and consists of lime. The reef-building corals of the more 
massive kinds flourish in great colonies, principally in clear, 
shallow, tropical Nvaters the temperature of which is well 
above 68° F. Remains of calcareous alga;, foraminifers, and 
other organisms, especially molluscs, are often found in coral 
masses because of the profusion of other life that is met with 
by coral reefs. Reefs have a variable distribution; thus 
while there are extensive reefs round the Caroline. Fiji, and 
Samoan groups, they are almost absent round the Mariana 
and the Eastern Hawaiian Islands. Coral reefs are usually 
classified as fringing reefs, barrier reefs, or atolls. 

Fringing reefs are coral platforms relatively close to the 
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shore, with an outer edge sloping steeply into the shallow 
w.iter 1 hev arc often covered exce{)t at low tide, and are 
broken l)v channels opposite the streams from the land; 
the afti\e growth is on the seaward edge, because of the 
unf.i\ ()ural)le corulitions on the inner side—fresh water, land 
«aste. anti lack of ocean surface organisms. 

Harrier reefs are larger, and farther from the land. A 
reldtiveh’ deej) channel separates a barrier reef from the 



Fig 2 A Smaii. .\Tot-i. ix Hn.o B.w, Hawaii 
’ I’Holo f Y A 


mainland. A steep outer etlge. often descending to great 
depths, is found. The reef may form a long, low strip 
covered with vegetation; it is fretpiently fringed with islets 
formed of dead coral and saiul piled on the outer edge as a 
result of wave action. 

Atolls are islands composed solely of coral: no other rock 
occurs, Annular in shape, they vary in diameter from a few 
hundred yards to many miles. Some of the smaller ones 
present a complete ring, water entering and leaving with the 
tide through the coral or by a single channel. Others are 
broken into many small islands arranged approximately in 
a ring. The lagoon is generally very shallow, but the steep 
outer edge descends to considerable depths. The contrast 
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between the outer beach, on which the surf breaks, with 
the calm inner beach is remarkable. Coral reefs seldom 
rise much above sea-level. 


ISL.^NDS 

Many of the larger islands of the Western Pacific contain 
evidence of an earlier connexion with Asia or Australia. 
Thus in New Britain rocks of Primary age are found, while 
New Caledonia contains Archaean, Triassic, and Cretaceous 
formations. But the scattered groups are, broadly speaking, 
of either volcanic or coral origin, which gives rise to the 
characteristic division into ‘high' and ‘low’ islands. Vol¬ 
canic islands are lofty in proportion to their size, and owing 
to their relatively large area and fertility are of far greater 
importance. Mauna Kea, in Hawaii, reaches a height of 
nearly 14,000 feet, but this elevation is very exceptional. 
Tahiti shows a maximum elevation of nearly 8000 feet, 
while heights of over 4000 feet are found in the Fiji group. 
Volcanic activity survives in the Hawaii, New Hebrides, 
Solomon, Bismarck, and Tonga groups and in the North 
Island of New Zealand. Coral reefs frequently fringe the 
volcanic islands. 

The low coral islands are very numerous. They are com¬ 
monly of the atoll type, low and flat, seldom exceeding 
20 feet in elevation. Boulders of broken coral are flung upon 
the outer beach, while the reef flat, if broad, is covered with 
coral sand. Percolating water assists in consolidating the 
whole mass. In some cases elevation has occurred, as in 
the Loyalty Islands, where two or even three former coral 
reefs now appear as low clifls; such a coral island may rise 
to a considerable height. The Tuamotu Archipelago is the 
most extensive of the coral groups. 

Origin of the Atoll. The atoll, with its isolated position, 
its peaceful lagoon, and the great depth from which it rises, 
has necessarily attracted considerable scientific attention, 
Charles Danvin in 1842 developed the theory of subsidence. 
He assumed that all reefs began as fringing reefs, and held 
that if the sea-floor should subside (or, alternatively, the level 
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of tlie sea rise) the corals would grow upward again. As the 
oulor edge of the reef grows rapidly, keeping pace with the 
subsidence, a lagoon would be formed between it and the 
kunl. and the reef would become a barrier reef, and with 
further subsidence, if the reef has originally been formed 
round a small island—<r.g.,a volcanic island—the submergence 
of this would leave only the ring of reef, descending on the 
outer side to great depth. 

This view has been widely criticized, especially by certain 
Atnencan observers and by Sir John Murray. Sir John 

Murray supported a.n en¬ 
tirely different hypothesis. 
He claimed that atolls take 
their rise from submarine 
elevations that rise suffici¬ 
ently near the surface for 
building corals to work or 
upon elevations the height 
of which is sufficiently in¬ 
creased by pelagic deposits. 
As the outer corals of sucli 
colonies grow most freely, 
they reach the surface first 
and form a ring. I his view is supported by the occurrence of 
atolls wliere there is no evidence of subsidence and by the 
occurrence of examples of coral islands resting on marine 
muds with volcanic rock below; nevertheless, it does not 
explain very satisfactorily the shallow lagoon nor the descent 
into deep water on the outer edge. 

The glacial control theory associated with the name of 
R. A. Ualy presents another view. It assumes that the level 
of the ocean has varied, especially as the result of the locking 
up of water on the land during the Ice Age. The lower levels 
of coral may then have been formed, to be later built up as the 
water rose. 

Present-day opinion inclines to the view that coral islands 
show several modes of formation, and that Darwin’s ex¬ 
planation combined with Daly’s is satisfactory for many, 
if not for most. This is supported by the borings made in 
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the Funahiti atoll (in tlie Ellice group) in 1896, wlien coral 
lormation was found to a depth of more than iioo feet, far 
below the depth at which the coral polyp can live. Finally, 
a recent study by Professor \\, M. Da\'is gives strong support 
to these explanations.* 

General Climatic Conditions. 'I he Doldrum belt is bor¬ 
dered by the belts of the north-east and south-east trade 
winds. Most of the islands lie within these belt^. In the 
southern lialf of the Pacific (neglecting South America) the 
important areas outside the southern tropic are the greater 
part of Australia, Tasmania, and the islands of New Zealand. 
The.sc areas are in temperate latitudes, and 'l asmania and 
the South I.sland of New Zealand are in the belt of the 
westerly winds, but as the extreme south of New Zealand is 
about 47° S. the latitudes of cold winters at sea-level are 
not reached. 

It follows that the scattered groups of i.slands within the 
tropics, as well as the bordering mainland, have uniformly 
high temperatures, though not the excessive heat of conti¬ 
nental regions in similar latitudes. In the inter-tropical 
groups the annual range varies from i V. to 9° F.. and even 
the extreme south of New Zealand shows an annual range 
of only 16® F. Moreover, the relative humidity is generally 
high, owing to oceanic influence. 

I he Doldrum belt of equatorial calms is broader than in 
the Atlantic, and the trade winds are neither so strong nor 
so persistent. Ihus the Fiji, Samoan, and Society groups 
have a season when the south-east trades alternate with 
north-easterly and northerly winds and with calms. The 
Marquesas, on the other hand, receive the south-east trade 
wind constantly. 

In the Western Pacific meteorological conditions are 
modified as a result of the Asiatic and Australian monsoons, 
so that the south-east trade wind is only fully developed 

off the north-eastern coast of Australia in the southern 
winter. 

In general the precipitation is considerable. The monsoon 
effects on the western margins of the inter-tropical latitudes 

* The Coral ReeJ Problem, by W, M. Davis (1928). 
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arc accoinpanjcd by a liigli relative humidity. I'he islands, 
])articularly in the west, show no well-marked season of rain, 
though the southern summer yields the greater rainfall even 
as far north as Hawaii. 

In the tra<le win<l belt the heaviest rain is normally on 
the windward side of the islands. The rainfall is often vari¬ 
able and frequently violent, and destructive cyclonic storms 
are common. These violent circular storms occur chiefly in 
summer and autumn, and are generally experienced in the 
trade wind belt; they are frequently severe in Fiji, the New 
Hebrides, and New Caledonia. Their tracks are from east 
to west, curving southward as the Queensland coast is 
approachetl. 

Vegetation and Fauna of the Islands. I he rich vegetation 
of the loft3’ volcanic islands, especially on the windward 
flank, contrasts with the poor vegetation of the low coral 
islands, which are frequently covered with jjorous, sandy 
soil and suffer from drought. Plants usually show wide 
distribvitions owing to propagation by winds, currents, and 
migratory birds. Indigenous fruits are few, most of the 
cultivated ones having been introduced. The banana has 
great importance, as also have roots such as taro, yam, and 
arrowroot, while among the characteristic trees—coconut, 
breadfruit, pandanus, and mangrove—the first has a leading 
place in economic life, the breadfruit-tree and pandanus pro¬ 
viding other important foods. 

I he islands are very poor in mammals, bats and introduced 
rats being the most typical specimens, while doves and 
pigeons are characteristic birds. Insect life is poor except 
in Melanesia and Fiji. The atolls have only a scanty fauna 
—generally including a few birds, lizards, and insects. On 
the other hand, the sea is rich in animal life; the shallow 
lagoons of the atolls yield considerable quantities of edible 
fish, and frequently various shells valuable for mother-of- 
pearl and pearls. The presence of numerous whales, especi¬ 
ally the sperm whale, led to considerable whaling activity 
in the nineteenth century. 
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DlSCOX tKV 

The voyage of Columbus to the West Indies in 1492 led 
to the famous Bull of Pope Alexander \T and the subsequent 
Treaty of Tordesillas in 1494. which assigned all lands west 
of a line of longitude running 370 leagues west of the Azores 
to the crown of Castile. Fhe Portuguese accordingly worked 
eastward into the unknown parts of the world, and \'asco 
da Gama reached India (1498), while other expeditions, in 
which Magellan (Femao de Slagalhaes) participated, reached 
Malacca and the Moluccas. Spain worked westward, and 
Vasco Nunez de Balboa saw the Pacific from “a peak in 
Darien" in 1513. In 1519 Magellan, now in the service of 
Spain, commanded the little licet of five small vessels that 
set out on the first voyage round the world. El Mar Pacifico 
was entered from the ^Iagellan Strait in November 1520. 
and a remarkably calm voyage across the ocean, during 
which only two desert islands were sighted, brought them 
to the Ladrone Islands. Magellan himself perished in a tribal 
squabble in the Philippines, and one ship only returned to 
Spain in 1522. 

But the approach to the Pacific and more particularly to 
the chief island groups was facilitated from the west by the 
interest that the Portuguese were taking in the East Indies 
via the Cape route. Thus Magellan’s expedition on reaching 
the Moluccas in 1521 found the Portuguese already there, 
while another Spanish expedition, which coasted along the 
north of New Guinea in 1529, had been forestalled two years 
previously by the Portuguese, who by this time had also 
reached the Caroline Islands. The Portuguese possibly 
acquired some knowledge of the north coast of Australia, for 
a map, the "Dauphin Map,” of about 1530, shows Java separ¬ 
ated by a narrow strait from a large land-mass called " Jave 
la Grande,” stretching vaguely southward, and no doubt to 
be identified with Terra Australis, a traditional southern 
continent belief in which had survived from classical times. 

Spaniards sailing west from Mexico discovered the 
Hawaiian group in 1555, and made settlements some ten 
years later in the Philippines and the Ladrones. Intercourse 
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across tlio I'acific between their new possessions in Central 
America and South-east Asia no dovibt went on, but did not 
touch the main Pacific groups, whicli lie to the south. 
However, the Solomon Islaiuls were explored in 1567, and 
tlie Marquesas aiul Santa Cruz reached in 1505. Pedro 
Fernandez do Ouiros had taken part in the last expedition, 



Thr "DdtipKin Map** to lie bawx) uprvti « IVrlucwsc map. A1th<it]Kh th^ 

* of '* Jj\T Oranclc** ahowi rct4’iiib]an<<^ to that of Amiralia, 11 U not now 

ffrnfrallv to frpr»*M*nt any fral kno^lodjtr. 

and in the years 1605-7 I'l-* went througli the Paumotu or 
Low Archipelago and the Society Islands, and reached the 
main island ol the New Hebrides, Espiritu Santo, convinced 
that he had at last discovered the traditional southern conti¬ 
nent. One of his lieutenants, Luis Vaez de Torres, however, 
sailed round this island, and. working westward, reached the 
Philippines via the strait that now bears his name. Torres’ 
voyage and his strait were, however, forgotten, and even 
until the middle of the eighteenth century Espiritu Santo 
was believed to be part of the southern continent. 
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Meanwhile the Dutch rivalry of the Portuguese had begun 
to make its mark. In i 6 o 0 a small vessel, the Duxjkeu. 
left Java to explore the coast of New Guinea, passed tlie 
Torres Strait without 
noticing it, and coasted 
along the west side of 
Cape York Peninsula as 
far asCape Keerweer. In 
i6i6 Dirk Hartog, keepH 
ing a too easterly course 
across the Indian Ocean 
on his way to Batavia, 
touched Australia at 
Shark Bay.^ Houtman’s 
Rocks (west of Gerald- 
ton). Arnhem Land, and 
Cape Leeuwin commem¬ 
orate other Dutch dis¬ 
coveries of this period, 
during which Pieter 
Nuyts touched the coast 
of the Great Australian 
Bight, so that by the time 
Abel Tasman sailed round 
the south of Tasmania 
(which he called Van Die¬ 
men's Land) in 1642 the 
coast of Australia had 
been reached at various 
points along the north, 
west, and south. As Tas¬ 
man's voyage took him 
beyond Tasmania to New Zealand, the Friendly Islands, the 
Fiji group, and round the north coast of New Guinea to Java, 
he believed he had encircled the southern continent, to which 
the name New Holland was subsequently given. 

But the detailed knowledge was scanty, and the east coast 

* He left an inscribed pewter plate on a post; the plate is now preserN ed 
in the State Museum. Anuterdam. 



Fig. 5. From Rouert db Vaucondy's 
Map ok New Holi.an’i>, 1750 

Dr Quiros in 1606 tli^overcU K^pirilii Sjuto. in 
iUt N>w Hebrides, and believeO that >1 Monged 
to Ibe southern contineiil. Tbi% view was 

held htf a loiix I nor. 
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u.i^ unknown. .Moreo\’cr. the reports of the inhospitable 
character of tlic north coast and of the barrenness of the 
west and south coasts, confirmed by the voyages of the 
famous Ihiglisli buccaneer and explorer William Dampier 
in i6<SiS and i()C)9, did not encourage any serious interest in 
the new continent. The modern period of the opening up of 
the Pacilic an<l of Australia dates from about the middle of 
tlie eighteenth centur\’. and se\’eral nations contributed to 
the new knowledge. Islands—some touched during the 
earlier period—were discovered and rediscovered, witli much 
confusion of nomenclature, while the true outline of the 
Pacific coast of Australia was brought to light, as well as the 
real relationship of Tasmania and New Zealand to the 
Australian continent. 


I hus Samuel Wallis touched Tahiti and the Marianas in 


i7()7,and Lt>uis-Antoine de Botigainville reached the Society 
and Samoan groups and the Northern New Hebrides. Hut 
this period of discovery is inseparably associated with the 
name of Captain James Cook, although after his time men- 
tit)n may be made of Jean-b'ran<;ois de la Pt^rouse, who 
reached in 17S6 Easter Island (previously visited by Jacob 
Koggeveen in 1721), Samoa, and Tonga; of the Bounty 
mutineers, who left Tahiti in I7S<) and escaped to the un¬ 
known anil tminhabited I’itcaim Island; of Joseph-Antoine 
iTEntrecasteaux, who rediscovered Tonga in 1792; and of 
Knssian exploration in Eastern Polynesia under Adam Ivait 
Krusenstein in the early years of the nineteenth century. 

James Cook enters the story of the discovery of the 
Pacific with the cojnmission he received from the Royal 
Society to ob.serve the transit of N'enus from Tahiti, in the 
Society Islands, in 1768. In command of the Endeavour, of 
370 tons, he entereil the Pacific via Cape Horn, observed the 
transit of Venus in June 1769 from Tahiti (lately discovered 
by Samuel Wallis), and sailed south-westward to New 
Zealand, landing at a spot he called Poverty Bay, as he was 
unable to obtain provisions from the hostile natives. He 
spent six months sailing round the islands, proving they 
were unrelated to a southern continent, and then worked 
westward from Tasman Bay (Cape Farewell), to sight the 
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east coast of Australia in the neighbourhood of Cape Howe. 
Turning northward, he entered Botany Bay. and eventually 
reached Cape York, charting tlie whole east coast. He con¬ 
firmed the separation of New Guinea from Australia. 
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Captain ( ook work on the oast cr)ast of Australia was 
coinplotecl by (ioorgo Bass. Jamos (irant, and Matthew 
1‘lirulors. who between 1797 and 1802 added the coast of 
\ ictoria and South Australia to the map of the continent. 

Naturalists had accompanied Cook on his second voj-age, 
bnt of a more important scientific character were tlie voyage 
of tile in 1835 under Captain I'itzroy, accompanied 

by Charles Darwin, various American. Austrian, and Italian 
e.vpeditions between 1839 and 1868. and the famous Chal- 
letii’cr cruise of 1872-75. led by Sir Wyville Thomson, and 
followed b\- the American expeditions in tlie Tuscarora 
(1873 7(9 and the Alhiifro^s (1889-92}. To the Challenger 
and to later discoveries is due the present comprehensive 
knowledge of the physical conditions of the Pacific. 


PnopLi-s 

Leaving aside the Mongoloid Malays found in Celebes, 
the Moluccas, and the Sunda Islands, who live on the fringe* 
of the area and represent a ilifferent economic type from the 
others, there are four existing races and one extinct race 
to which reference must be made. 

The extinct race inhabited Tasmania, and died out well 
before the end of the nineteenth century, rhe Tasmanians 
were a negroirl type, black and woolly-haired, allied to certain 
typ(*s that still survive in New Guinea, and it is conjectured 
that they reached 'lasmania via the east coast of Australia 
at an early period. Their stone implements and general 
culture were of a distinctly lower type than those of the 
aboriginal mliabitants of Australia, who are a dark-skinned 
( aucasian type related to certain pre-Dravidian types still 
found in parts of Southern India. Ceylon, and the Malayan 
Archipelago. I hose people probably reached Australia in the 
north-west, and seem to have reached South-east Australia 
only rehitively recently. They are a wavy-haired, chocolate- 
coloured. well-bearded race, with overhanging brows wide 
nostrils, and receding forehead. Whether their primitive 
culture arises from their primitive origin or is an adaptation 
to the physical conditions of the continent is a question still 
3 « 
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the subject of discussion. I'hcir numbers and mode of life 
were adapted to a largely and continent which contained 
no plants suitable for cultivation and no animals fit 
for domestication (except the all but wild dingo), their tools 
were made of wood or stone, their huts were of the simplest 
descript ion, and potter\- and 
weaving were unknown. 

Nevertiieless, their mental 
ability should not be rated 
too low. for the children 
have often proved, in 
schools on the reserves, to 
show considerable ability. 

The Australian aboriginals 
have been described as “ the 
loneliest of lonely races.” 
for their contact with other 
races in the Pacific seems 
to have be(*n extremely 
scanty. 

The characteristic race of 
Melanesia, stretching from 
New Guinea through the 
Solomons. Loyalty, New 
Hebrides, and Santa Cruz 
Islands to the Fiji group, is 
the negroid type often re¬ 
ferred to as Papuan. Mela¬ 
nesia means 'the Islands 
of the Blacks.’ The head¬ 
quarters of this race are in New Guinea, Papuan being the 
Malay name for the inhabitants of this island. With many 
of the characteristics of the African type, the Papuan, who 
is the aboriginal of the area, shows admixture with Poly¬ 
nesian and Malay. With nose, lips, and jaw less prominent 
than in the negro, the Papuan commonly bears a mop of 
black, crisp, curly hair. Throughout the great belt of ^^ela- 
nesia the Papuan shows considerable variations of size 
and of colour, and his wide distribution is something of a 
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ni\ 'tfry. as In- is by no means tin- most skilltd sailor of the 
Pacitie. 



To the north of Melanesia is Micronesia ('Small Islands'), 
including the ( arolines. Marianas, etc., and inhabited by a 
brown race showing wide variations. They are probably 
Malays in origin, but there has been much racial mixing; 

Melanesia. Polynesia, ancl 
even Japan and China have 
each nuule a contribution. 
Stature is often stunted, and 
complexions are dark, the 
hair black and lank. The 
Marshall Islanders are the 
most skilful navigators of 
the Pacific: they undertake 
long voy.iges lasting many 
months in great outrigger 
canoes and use ctirious 
charts made with sticks and 
shells. 

1 he Polj'nesians inhabit 
a great arc of small island 
groups stretching from Ha¬ 
waii in the north through 
the .scattered groups of the 
Central Pacific, the Samoan, 
longa. Society, and Mar¬ 
quesas Islands, round to 
New Zealand, but excluding 
I’lji, u'here, however. Papuan is mixed with Polynesian. 

I he Polynesians are a brown-skinned Caucasian type similar 
in language and colour to the Malays, but racially distinct. 
I hey possibly colonized Polynesia from the Malay Archi- 
])elago in Neolitliic times, aiul reached New Zealand only 
some six centuries before white people began to settle there. 
Cienerally light brown in colour and tall, tliey are frequently 
handsome, as, for example, the Samoans. Though a fine 
physical type, with brown or black hair and small beards, 
the cheerful temperament, combined with the easy life of the 
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islands, seems to have led to a certain deterioration. Unis 
tlie huge decked vessels capable of carrving loo or 200 people 
that they used to construct are now hardlv known. There 

I w 

IS a remarkable uniformity of the Polynesian language 
throughout the islands, and among many interesting charac¬ 
teristics of the Polynesians may be mentioned their utter 
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lack of accjuaintance with metals, the absence of pottery¬ 
making, and the practice of cooking by baking in holes in 
the ground. They are well skilled in the use of wood and 
of vegetable fibres, though canoe and house-building occu¬ 
pations seem largely confined to certain families. 

Prehistoric Remains. The occurrence of certain widely 
scattered remains still presents an unsolved problem. On 
Easter Island there are many stone platforms of immense 
size, together with huge stone images. There are similar 
remains on Pitcairn Island, in the Carolines, and in the 
.Marianas. On Tongatabu, in the south of the donga group, 
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a moTiunu'iit built of larf'c stoiu* blocks that could not 
ha\’c been ol)taincd from the island and must therefore have 
been brotight by sea. I hcre is no local explanation of these 
remarkable works, which provide nuich scope for archxo- 
logical speculation. 

European Penetration. The Dutch and Portuf^uese estab- 
lished themsehes in the eastern part of the I-Iast Indies and 
the Spaniards in tlie Philippines in the early days of their 
<liscovery. ihotijih the development was not generally of an 
intensive character. It is not surprising, bearing in mind the 
brief account of the discovery of the Pacific that has been 
given above, that the Pacific islands generally, as well as 
/Vistralia and New Zealand, ditl not receive attention from 
Ivuropeans until much later. The first settlement in Australia 
took place in 17X8, when (lovernor Phillip, after landing at 
Hotany Hay, established himself at Port Jackson. The great 
tlistance of the new continent from liritain. however, to- 
g<‘ther with its use as a dumping-ground for conv’icts—not 
finally abandoned till 186S—tended to hinder genuine settle¬ 
ment. so that by 1850 the white population, mostly in the 
south-east, totalled only 400,000. (lold discoveries then led 
to a rapid increase. Hut alreatly the foundation of serious 
political and racial problems was being laid, for as early as 
1^33 attempts were made to introduce Indian labour, in 
1848 Chinese were imported, and later Kanakas (Pacific 
islanders) were brought in as labourers. 

Missionaries began to take an interest in the Pacific 
islands before the end of the eighteenth century, one of the 
earliest stations being established in Tahiti, in 1797. In the 
early part of the nineteenth century whalers and sealers 
began to pursue their activities in the South Pacific, and 
traders and agents to deal in sandalwood, copra, trepang, 
pcarLs, and tortoiseshell. Sanrlahvood was first discovered 
in Fiji in 1804. British and United States traders mainly 
pursued this trade, and political complications were intro¬ 
duced. Some of the early settlers were deserting sailors or 
penal refugees from Australia, Many traders as well as un- 
scrupulous ■ beachcombers ’ took part in the kidnapping of 
natives for labour in Eastern Australia and South America • 
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this was rife in the middle of the century, and sometimes led 
to reprisals. 

The French, as has been pointed out, were also interested 
in the Pacific. La Perouse visited Botany Ba\' shortly after 
the first British settlement at Port Jackson. The British 
Government had repudiated Captain Cook’s action in taking 
possession of New Zealand in 1796, and these islands became 
the unregulated haunt of whalers and sealers and traders 
iri timber and flax, conditions which lasted well into tlie 
nineteenth century. Then, in 1840, Britain forestalled France 
in the annexation of New Zealand, the Union Jack being 
hoisted on South Island only a short time before the arrival 
of a French frigate. In 1S42 the French anne.xed the Mar¬ 
quesas, and later extended their influence in the east of 
Polynesia and in the south of Melanesia; New Caledonia 
was annexed in 1853. 

German trading organizations appeared on the scene about 
1855, and in 1872 an unofficial visit was made by a naval 
vessel to Fiji, where was then concentrated much of the 
trouble in the South Pacific arising from the activities of the 
traders and the kidnapping of natives. Annexation by the 
British Government was urged by both Australia and New 
Zealand, and this took place in 1874. 

\yell before the end of the century the interested Powers 
decided that the policy of annexation here and there and of 
the recognition of native states cKsewherc was unsatisfactory. 
Ihe impact of Europe had, indeed, brought chaos and de¬ 
struction to the Pacific islanders, and the activities of traders 
were disturbing in many ways. Though the influence of 
missionaries was generally to mitigate the evils of unbridled 
commercialism, it was inevitably more limited in scope, and 
the methods used were not always based upon an under¬ 
standing of the psychology and environment of the South 
Sea islander. The Pacific was the last area of the world (if 
the Antarctic continent be excepted) to be partitioned among 
the Powers. The Hawaiian group was annexed by the United 
States in 1898, this Power sharing the Samoan group with 
Germany in 1899. Germany had already secured North-east 
New Guinea (1884), as well as possessions in Northern 
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Melantsia aiul Nortlicm Mioronesi.i. whilf Spain sold her 
nijlits in the Carolines to the same (»<ncrnmcnt in 1889. 
Lrance. while retaining the possessions she had acquired 
(luring the eighteenth century (which included Indo-Cluna), 
took o\'er the go\ernment of tlu* New Hebrides jointly with 
Britain in 

1 he general process in the Pacific was the development of 
spheres of influence into protectorates, subsequently leading 
to annexation, and it should not be forgotten that the 
development of trade routes and the provision of trans¬ 
pacific cables ha\’e been subsidiary factors in the final 
partition of the Pacific islands, which are now all allocated 
to I’-uropean. American, or Asiatic states. 

One important result of the imjiact of Europe upon the 
Pacific has been the large measure of depopulation of the 
indigenous inhabitants. Many causes have contributed to 
this. Neither Australia nor New Zealand e\'er carried a 
dense population, and settlement in .Vustralia was little 
hindered by the aboriginals, who have steadily declined in 
numbers. In lasmania the settlers carried on a war of 
extermination, and the last rasmanian native died in 187O. 
When firearms came to the New Zealand Maoris inter-tribal 
wars and wars with the British liad decimating effects, but 
the Maoris have in recent years tended sliglitly to increase. 
.M.my <jf the small islands in the Pacific were and are un¬ 
inhabited, but the larger and more fertile ones frequently 
carried a considerable native population. Ihus there were 
estimated to be 150,000 lahitans in 1774; by 1880 the 
numbers had declined to 17,000, and further to 10.300 in 
i8()9. 1 he Mar(]ucsas Islands again have only a negligible 
fraction of the indigenous population. Fiji did not suffer 
such terrible depopulation, and here, as in some other 
groups, the decline has been arrested in recent years, and 
numbers of Indian settlers have been added. 

I he causes contributor}’ to the decline include war and 
massiicre, the raids for labour, which were unregulated until 
the last quarter of the nineteenth century, the introduction 
of European dress, of spirits, and of diseases that intercourse 
with Europeans brought with it. Smallpo.x took toll of the 
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Australian natives in the second year ol the original settle¬ 
ment at Port Jackson. Measles and smallpo.v reduced tlie 
Fijians by 30.000 in 1875. Some points of missionary policy 
have also been somewhat ill-advised from this point of view, 
as, for example, the repression of dancing among peoples 
who naturally express themselves in this way. Some modern 
anthropologists, however, incline to tlie view that such 
decline is inevitable under modem conditions, apart from 
the operation of the causes indicated above: it is suggested 
that a subtle psychological factor is at work sapping the 
will to live of the indigenous races in face of the advance of 
Western inlluence.* 

I he natives have seldom taken kindly to the type of 
economic development in which Europeans are interested. 
Beyond Australia and New 2 ^'aland, the Pacific area is 
unsuitable for close white settlement; that is. economic 
development cannot be based upon white labour. It follows, 
especially in view of the decline in the native population, 
that economic activity must be largely based upon imported 
labour. Thus it is not surpri.sing that many Asiatics are 
found in some of the islands. Actually, however, the eco¬ 
nomic activity is not, on the w’hole, very great, except in the 
Philippines and the Hawaii and Fiji groups. There are con¬ 
siderable numbers of Japanese in the islands now' controlled 
by Japan and in Hawaii, while in Fiji are many Indians. 
Elsewhere Asiatics are relatively few. New Guuiea, an 
enormous island susceptible of extensive tropical plantation 
development, has at present only an insignificant commerce, 
ihe nature of the commercial products varies; sugar, copra, 
and tropical fruits are very w’idespread, while some of the 
islands have considerable importance for their phospliatic 
deposits. 

Cable and Co.alino Stations: Air Routes 

The principal cable centre in the Pacific is the island of 
Yap, in the Palau (Pelew) group of the Caroline Islands 
(Japanese mandate). A cable from San Francisco via 
Hawaii and Midway Island readies Yap, linking up nortli- 

* See Populaiioii ProbUpns of iht Pacific, by S. H. Roberts {I92y). 


45 



AUSTRALIA AXD XLW ZEALAND 

ward t'Ki tlio l^oniii Daiuls with ^ okohania, north-westward 
with Slianjihai. and sontli-wcstward with tlic Dutch Last 
Indies. North-east of Yaj) is Guam, which belongs t<j the 
United States and is a cable centre linked up with Yap anti 
with Manila. From \'ancouver a cable runs via Fanniitg 



Note tbit Ibe central mericli^n of tbi« tnap it t6o* \V. 


Island to Fiji, reaches Auckland by way of Norfolk Island, 
and is then linked up with Sydney. Nvhich is also joined to 
Wellington. Other cables connect Southport, near Brisbane, 
with Norfolk Island. Bundaberg, some distance south of 
Rockhampton, with New Caledonia, and Singapore with 
Broome and Darwin in tlie north of Australia. 
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Wireless tele;;raj)li\ l.jcitit<ited inter-island 

communications, aiid tlie more import.uit Pacific i>lands are 
now equipped with more or le^^ powerful transmittiiiR and 
receiving apparatus. The value of this to an island like 
Tahiti, which is without cable communication, is obvious. 
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Over the vast expanse of the Pacific it is obviously desir¬ 
able that coal should be available, and in this connexion 
Hawaii and Fiji are of particular importance. Tahiti, in 
the Society group, is a minor coaling-station. The most 
noteworthy ports in the Western Pacific at which coal may 
be loaded are Nagasaki, Hong-Kong, and Sj^dney. The 
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opening of the Panama Canal (1914) immediately heightened 
the importance of tlie Pacific Ocean ; nevertheless, the volume 
of trans-Pacitic traffic is small in comparison with that of 
trans-Atlantic traffic. The Pacific Ocean is well supplied 
with air routes connecting the important ports of its western 
margin, where there is a good deal of Irafhc available for 
thi', form of transport owing to the extensive mercantile 
development. Air routes also connect important places 
along its eastern margin. At pre>ent trans-Pacihe air devel¬ 
opment is limited ; distances are long and weather conditions 
often difficult. Ilie principal route connects San I'rancisco 
with Singapore via Honolulu, Midway Island, \\'ake Island 
(crossing the International Date Line between these last two), 
Manila, Hong-Kong, and Bangkok. There is little doubt 
that other islands will also assume importance as stepping- 
stones on trans-Pacitic air routes. 

iiii: 1 nu:knational Line 

I'he great width of the Pacific makes this ocean very 
convenient for the adjustment of the logs of ships on east¬ 
ward and westward voyages. Apart from certain variations 
which are a matter of political convenience, when crossing 
longitude 180' a shij) travelling eastward counts tNvo suc¬ 
cessive days as the same, and travelling westward drops a 
day. 

Political Pkoulf.ms of the Pacific 

I'he people of the Pacific margins comprise on the west 
and south-west the vigorous, dense population of Japan, 
with imperial interests on the mainland of Asia as well as 
in the island festoons and scattered Pacific groups north of 
the equator ; the teeming millions of China, still struggling 
with internal difficulties and Japanese intervention; the 
relatively dense population of South-east Asia, mainly 
under the domination of one or other of the Great Powers, 
altliough the United States have granted to the Philippine 
Islands virtual independence; the white people of scantily 
jiopulated Australia and New Zealand, with large empty 
spaces and jealously protecting their standard of life. Oppo- 
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site arc small and scattero<l areas of relatively <lense popn- 
lation distributed along the othenvise almost empty margins 
of XortI) America and South Atnerica, The peoples of North 
America, like those of Australia and New Zealand, are 



Fig. 13. Political Map op tub Pacific in 1914 

For later chari^ t«si. 

M'orU; ProNfmM in PottHfAi Otcirat>ky*^ by /mmA {Tk 4 

\k orUIlM C<fmt»anv, YonlSffs on Hudson,^nJG/oritO, iUrfa^&C^.,Ud..iu>nd^\ 

anxious to retain their lands for the white stock. Within 
the Pacific are the island groups, mainly in the western half, 
under varied political control and of immense strategic 
importance. If we except China, as suffering from the 
growing-pains of modernization and without any sugges¬ 
tion of imperialistic outlook, there are three Powers with 
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dominant interc.sts in the Pacific. These are Britain, the 
United States, and Japan. 

Germany left the Pacific as a result of the Great War, and 
the German possessions were given over as mandates—the 
islands north of the equator to Japan and the otliers, in¬ 
cluding North-east New Guinea, to Australia and New 
Zealand, the latter in particular taking control over the 
Western Samoan islands, the remaining ones of which already 
belonged to the United States. Prior to the Great War the 
United States' possessions included islands centrally situated 
in the North Pacific—the Hawaii. Midway, and Wake 
Islands—separated from the Philippines by the Ladrone, 
Marshall, and Caroline groups, which were (jerman. 'I'he 
United States had for many years been suspicious of Jap¬ 
anese expansion, and had carefully regulated Japanese 
immigration into the western states. When Japan obtained 
the mandate for the intervening islands the United States 
were inevitably interested, since the result was to bring 
potential Japanese bases near to the Philippines. It should 
be noticed that the bulk of the United Stales' population 
and resources lie on the Atlantic side of the Kocky Moun¬ 
tains; the Panama Canal consequently has strategic as well 
as economic value in giving relatively easy access between 
the Atlantic and Pacific Oceans. 

The fear of Japanese expansion has had important reac¬ 
tions on British imperial interests. Australia, and to a lesser 
degree New Zealand, have, quite apart from their desire to 
develop on the basis of a European population, always 
regarded with suspicion the encroachment of Powers other 
than Britain over the Pacific islands, particularly because 
of their remoteness from the mother country. The emptiness 
of Northern Australia, which is certainiy susceptible of 
settlement by some Asiatics, is a special matter of concern. 
There is an ever-present fear, not merely of Japanese im¬ 
perialism, but of the pressure of population in the monsoon 
countries with convenient access to the empty spaces of the 
southern continent. These parts of the British Empire follow 
the United States in closing the door to Asiatic immigration.* 

* See Problems of the Pacific, edited by J. B. Condli/le (1928). 
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It i.' rk'.it tli.it ii) .1 wttrld in wliicli .uinainents have not 
hern aboli'hril tlie Pacific contain-' all the elements of a 
conllaKr.ation, I he interested Powers are fully alive to the 
>ituation. and the years following the (ireat W ar of 1914-18 
saw sonic interesting do\elopments. The Anglo-Japanese 
Alliancr. which was <luc for renewal in 1920, was terminated. 
In i()2i a conference was called at Washington, at the 
instigation of the I’nited States, to consi<ler the limitation 
of armaments especially in relation to the Pacific, the prin- 
iipal Power-^ participating being the United States, the 
liritish Umpire, I rance, Italy, and Japan; tlie conclusions 
reached in i()22 included provisions relating to China, On 
the (juestion of armaments the principal clauses involved 
the limitation of tonnage, the building of capital ships for 
replacement only, and the maintenance of the status quo in 
regard to fortifications and naval bases in the Pacific east of 
longitude no IC., so that there sliould be no extension <»r 
development of existing facilities. The Conference also made 
provision for the discussion of any Pacific questions that 
should become so acute as to endanger peace. 

Hut the last few years have seen important developments 
in the Wotern Pacific. The W’ashington Agreement of 1922 
no longer ojierates. Japan took control of Manchuria in 1931, 
and has since left the League of Nations, though retaining the 
former (ierman islands which had been mandated to her and 
which she is thought to have utilized for aerial and naval 
development. In 1937 she invaded China, and has come into 
conflict with the interests of the United States, Britain, and 
other countries, while all restrictions on naval building have 
been abandoned. Thoe developments have added to the 
strategic significance of Singapore as a naval and air base and 
of the islands that are United States possessions in mid- 
Pacific, while they have given rise to much concern in 
Australia. 
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CHAPTER II 

AUSTRALIA: GENERAL PHYSICAL GEOGRAPHY 

Cap?: York, on the Torres Strait, is in latitude 10'^41'S., 
while Cape Otway, in Victoria, is in latitiide 39® 8' S., so that 
the Australian mainland stretches through about 28i degrees 
of latitude (about 2000 miles). South Cape, in Tasmania, 
is in latitude 43° 39' S. The extreme west (Steep Point) is 
113® 9' east longitude, and the extreme cast (Cape Byron) 
is 153® 39' east longitude, giving an extreme extension of 
40^ degrees of longitude (about 2400 miles). The I'ropic of 
Capricorn lies somewhat north of the extreme width, and 
nearly two-fifths of the area is in the tropical zone. The 
mainland covers an area of about 2,950,000 square miles, 
the total with Tasmania being about 2,975,000 square miles. 
The Commonwealth therefore has an area about twenty-five 
times that of the British Islands, and approximates to the 
area of Canada and of the United States, while, being only 
three-quarters of the area of Europe, it represents the 
smallest of the continental divisions. 

The position and shape of Australia have considerable 
geographical significance. Its remoteness from Europe and 
its relative isolation, with great ocean expanses to the west, 
east, and south, were responsible for its late discovery and 
settlement, further delayed by the inhospitable character 
of the parts that were first touched. Moreover, its latitudes 
are such that the mainland is not only outside the equatorial 
belt of heavy and well-distributed rainfall, but does not 
reach the latitudes in which the westerly winds prevail all 
the year round. Its great extension about the Tropic of 
Capricorn—i'.^.,inthelatitudesofthe south-east trade winds— 
is largely responsible for the aridity of much of the interior. 

Australiaisdivided into three time-zones. Western Australia 

53 



ATSTkALIA AXT) NKW ZEALAND 

kocpiiif' st.itKl.ird time eight lio\irs in advance of Greenwich 
mean tune. South Australia and Northern Territory' nine 
and a hall hours in advance, and the remaining political 
divisions ten hours in advance. 

Further, in shape the continent is compact, yielding a 
coastline of 12,210 miles, or only one mile for 244 square 
null s of area. Excluding Tasmania, the proportion is one 
mile of coastline for 2()i scpiare miles of land, which compares 
with a ])roportion of i to 75 in Europe. The whole eastern 
coast is without any prominent gulf, and this is true of large 
stretches of the other coasts. Ihe relative absence of large 
gulfs is, of course, related to the geological development of 
the continent. 


Kki.iki .and Structure 

An examination of the loo-fathom line surrounding 
Avistralia tliscloscs the continental shelf as narrow on the 
western and eastern sides—narrowest where the Eastern 
Highlands are highest—somewhat broader on the soutli, 
where it expaiuls to include Tasmania, and very broad on 
the north, reaching to New Guinea across the Gulf of Car- 
{leiitaria ami the Arafura Sea, though cut off from the Sunda 
Islands by a relatively deep trench. It is significant that a 
rise of 200 feet would join I'asmania to the mainland, and 
a rise of 100 feet would link up New Guinea. Beyond the 
continental shelf the sea-bed shelves rapidly to below 2000 
fathoms on the west, south, and east, as also along the nortli 
edge of New Guinea ; the Coral Sea also exceeds this depth. 

Only about a quarter of the surface of Australia is below 
600 feet in elevation, and most of this is a compact area of 
lowland marked by the Eyre basin and the Murray-Darling 
river-system. Elsewhere there is a relatively broad coastal 
lowland round the Gulf of Carpentaria, separated from the 
Eyre depression by a belt of land of no great elevation, 
indicated by the Selwyn Upland. The coastal margins of 
the north and north-west also show lowlands of appreciable 
width, but otheiAvise a small-scale orographical map em¬ 
phasizes an absence of coastal plains. Indeed, long stretches 
of the coast are rocky or present steep cliffs to the sea. 
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On the other liand, tln re i-. an .ib-veiK of land lliat can 
properly be called in()untain()ii>. and <>nl\- a %er\- small pri>- 
portion of the continent exceeds 3000 feet, most of the laiul 
above this elevation bein;,; found in the south-east. I ioin 
Cape York to I'astnania there is a belt of continuous, tliou^di 
dissected, highland, broken by the Bass Strait, and cjuite 
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considerable areas, especially in New South Wales, lise above 
3000 feet, an elevation which elsewhere in Australia is only 
reached in small and isolated areas toward the west, in 
Central Australia, and east of Lake Torrens and the Spencer 
Gulf. The total area exceeding 2000 feet (see Eig. 15) is also 
relatively small. 

Most of Australia, therefore, is of moderate elevation, and, 
subject to modification in detail, it is j>ossible to divide the 
continent into three broad physical regions: (i) the llesfeni 
Plateau, covering nearly half the total area and roughly 
limited on the east by longitude 135^ (2) the Central 
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Lowlands, stretching from t)i<‘ tiull ol Carpentaria to tlie 
eastern coast of South Australia, with a maxiinmn width 
approaching looo miles in the latitude of Lake Eyre, and 
divided into two main parts by a belt of tableland in the 
north-central region; (3) the Eastern Highlands, of varying 
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width, running from Cape York to Tasmania, and presenting 
a steep front to the Pacific Ocean. 

The two great trends of Tertiary earth-movements indi¬ 
cated in the west-to-east mountains of Asia and in the north- 
to-south island festoons to the east of that continent meet 
in the East Indies and New Guinea, and may be traced round 
to New Zealand. But they missed Australia, though a land 
connexion was maintained with New Guinea probably until 
after the close of the Cretaceous period. The mainland would 
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appiar to liavt* formed part of the ancient continent of 
(londwanalaiul, and although its svirface features, particu- 
larlv in the eastern half, have been greatly inodirted as the 
itMilt of subsequent earth-movements, most of it has been 
above sea-level since the end of the I’riinary period. The 
Western I’l.iteau and the Eastern Highlattds contain almost 
e.\clusi\eh' ancient or I’rimarv rocks. Since that time there 
Ijave been two great transgressions of the sea, and the 
(Antral Lowlands, together with the Nullarbor Plain, show 
younger rocks as a result of this encroachment. A great 
sagging movement in Cretaceous times allowed the sea to 
])enetrate southwarcl from the (iulf of Carpentaria to form 
a great gulf, which advanced as far as Lake Eyre, and the 
limits of which are roughly marked by the (*reat Artesian 
Hasin. I'his area subsequently rose, but in later Tertiarj' 
times there was an advance of the sea from the south: the 
Australian Right advanced to Lake Eyre, and submerged 
the Lower Murray region, while there was another, though 
smaller advance, so»ithwar<l from the (iulf of Carpentaria. 
At this time New (iuinea and lasniania were both joined 
to the mainland, and the present (ireat Harrier Reef marked 
the edge of the continent. 

Other changes that have affected (he continent include 
the relatively recent elevation of the eastern margin, so that 
the Eastern Highlands, although they consist of ancient 
rocks, Jiow provide the highest relief. These highlands show 
considerable fracturing, associated with which occurred great 
outpourings of basalt. Einally, a certain amount of glacia¬ 
tion took place in the Kosciusko region of the south-east and 
in Tasmania. 

The Western Plateau. This has an average elevation of 
about 1500 feet, and generally presents a steep scarp to the 
gently rising coastal plain, which has an average width of 
sixty to seventy miles. The scarp varies from 1200 feet to 
2000 feet in elevation, and is especially noteworthy in the 
faulted edge of tlie Darling Range, behind Perth. The great 
peneplain of Australia was probably elevated in Pliocene 
times, and the movements that elevated the Western Plateau 
and the Eastern Highlands synchronized with the sagging 
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in the intermediate area. I he plateau has experienced only 
minor changes since then, and the topography is largely the 
result of local earth-movements and the varying resistance 
of different formations to erosion. Minor oscillations are 
indicated by the occurrence of rias or drowned river \-alleys 
in the Kimberley District and Arnhem Land and by raised 
beaches and drowned valleys in the stretcli of coast between 
Broome and Port Hedland ; and while the Swan estuary and 
King George Sound in the south-west are both due to' sub¬ 
sidence. the Stirling Range, behind Albany, is a horst (a 
raised earth block), and the Hammersley-Ophthalniia 
Plateau is bounded on the north by a well-marked fault 
overlooking the I'ortescue river. The occurrence of fault 
scarps forming prominent features in the topograjjhy has 
led to the term 'range' being applied to many ridges which 
are not ranges in the sense in which that term is commonlv 
used. 

The rocks composing the southern half of the Western 
Plateau are mostly Arch<ean. metamorphosed igneous and 
sedimentary rocks, with Primary and younger rocks to the 
north and the Nullarbor Plain of Tertiary limestone to the 
south. Ihe Nullarbor Plain is fringed on the north by 
Cretaceous rocks, and its limestone, which attains a thickness 
of 800 feet, presents a cliff of some 200 feet in elevation 
toward the south. The surface features of the plateau are 
diversified as the result of differential erosion and of the 
climatic conditions. Granite erosion scarps, known as ‘ break- 
aw’ays,' are common, and the outstanding features of the 
Musgrave Mountains, notably Mount M'oodroffe (5230 feet 

the highest point of the Western Plateau), are masses of 
granite and gneiss. Ridges of very resistant quartzite mark 
the Macdonnell Ranges, in which Mount Heughlin reaches 
4800 feet, and which, like the Musgrave and Gawler Ranges, 
indicate the old grain of the country running east ami west; 
this region seems to have had an old river-system draining 
southward. In the desert regions occupying the east and 
central part of M'estern Australia mesas of no great height 
are sometimes found, while there are large areas of sand- 
dunes and undulating gravel desert {cf. the Sahara). East 
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and iiortli-ra-.t of Perth arc minicrous salt lakes occupying 
shallow- basins in the peneplain, largely the relics of a I'ertiary 
drainage system that carried water to the Bight when the 
climate was wetter and the eleyation lower. 

The Central Lowlands. I'he Eastern Highlands slope gently 
westw.ird to the central plains, which, howeyer, contain 
certain areas of higher relief staiuling out prominently on 
the physical map. Such are tin* Barkly Tableland an<l the 
SelwN’u l^pland. which separate the drainage to the Gulf of 
Carpi'utaria from the ICyre basin of inUmd drainage; the 
Barrier and (irey Ranges, which diyide the Eyre basin from 
the Murray-Darling basin; the Lofty and Flinders Ranges, 
which are generally referred to as the South Australian 
Highlaiuls; and the Cobar-W'yalong peneplain, which pro¬ 
jects westward from the EastiTii Highlands into Central 
New South Wales. Broadly speaking, the uphunls consist of 
Primary rocks larg«*ly of Cambrian age ; the lowlands proper 
are of much younger ami softer deposits. 

One of the principal features of the Central Lowlands is 
the Great Artesian Basin, which marks the earlier south¬ 
ward e.vtension of the Gulf of Carpentaria, and in which were 
deposited porous IViassic and Cretaceous sands, overlaid by 
blue clays and sandstone of an impermeable cliaracter. 

I hese deposits are upturned along the western edge of the 
Eastern Highlands, attd their southern limit is so far south 
as to include Bourke and Lake Eyre; in the west tlieir 
boundary is marked by the Barkly Tableland and Selwyn 
Upland (which are extensions of the Western Plateau) and 
by a series of mound springs' bctw’cen Lake Frome and 
Oodnadatta. Across the nortliern part of the basin the 
Kynuna Upland, of no great height, separates the Flinders 
basin from the drainage to Lake Eyre. 

In the south are three peninsulas and three gulfs. Spencer 
(hilf, a continuation of the Torrens rift valley, which is 
overlooked by the horst knowai as the Flinders Range, lies 
betw'cen the Eyre and the Yorke Peninsulas, the latter being 
left upstanding between Spencer Gulf and the St Vincent 

* Springs of hot water charged with mineral matter, chiefly lime; the 
mound results from the dopositioo of dissolved material. 
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Gulf, a subsidence flanked on the east and soiitli bv the 
hleurieu Peninsula and Kangaroo Island. East ot this is 
Encounter Hay, referred to by Professor Griflitli iavlor as 
the Murray Outlet Gulf, and containing Lake Alexandrina 
and the Coorong Lagoon. In late Tertiary times the sea 
penetrated far inland in this region, and the Darling, the 
Murray, and the Lachlan had separate mouths. A remark- 
able depression may be followed from the head of Spencer 
Gulf; Lake Torrens is separated from it by an area reaching 
only loo feet, and between this lake and‘Lake Eyre, which 
is 39 feet below sea-level, is a divide rising to only 17=; feet. 
Lower still is the divide between Lake Eyre and I ake 
Gregory and that between the latter lake and Lake Blanche 
and the depression continues through Lake Callabonna to 
Lake Frome This great depression almost encircles the 
Minders block, which rises to 3470 feet in Mount Benbon- 
yatha and to nearly 3900 feet in St Mary's Peak. The I ofty 
Range which, like the main features of all this area, is due 
to buckling, does not rise so high (Mount Lofty is 23^4 feetl 
and IS bounded by step faults. 

Ihe lowlands of the Eyre and Murray-Darling basins are 
mainly filled with sheets of alluvium—gravel, clay, and loam 
—often of considerable thickness. The surface, however, is 
vaned; in the more arid regions desert erosion may give rise 
to flat-topped hills, to sand-dunes, or to the flat, stony areas 
known as the ‘gibber’ plains of Central Australia. 

Other noteworthy features include the Barrier and Grey 
Ranges. Tlie Barrier Range, a horst, 100 miles long by 30 
miles wide, is sometimes referred to as the Broken Hill 
Upland, and consists chiefly of Silurian rocks, as does the 
Cobar-Wyalong peneplain, which seldom rises much above 
boo feet, and separates the plains of the Barwon (Upper 
Darling) from the Riv’erina. There has been relatively' recent 
v^canism in the region between Kangaroo Island and Cape 
Kelson, in which low volcanic cones occur, especially in the 
Mount Gambier district. 

The Eastern Highlands. Professor Griffith Taylor refers to 
the eastern belt of highland as a cordillera system, but this 
term suggests affinities to the western mountains of America, 
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and seems somewliat <otdusing. Actually the last large-scale 
tolding in the contineiu brought up this region and an area 
to the east, since* subsided, in ( arboniferous times, since 
when it has been worn down to a peneplain, and again 
eles.ited, suttering considerable faulting and vertical move¬ 
ment, has been broken into tilted blocks warped up to 
elifferont levels, and has had large areas of late I'ertiary 
basalt superimposed upon it. Associateel with tlie elevation 
of the highlands was the svibsidencc of the old coastal region 
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to the cast, the edge of which is indicated by the Barrier 
Reef. 

In general the Eastern Highlands are broader and lower 
in the north than in the south, and reach their greatest 
elevation in the south-east, just before taking an east-to- 
west trend in Victoria. Ihe term ‘Dividing Range’ fre¬ 
quently appears, and though this is useful as indicating the 
watershed between the coastal rivers and the west-flowing 
rivers, there is no proper range, but a series of disconnected 
plateau blocks. Before the vertical movements of the Ter¬ 
tiary period the divide was generally farther east than at 
present, and was particularly associated with large areas of 
granite exposed by long denudation. The Tertiary changes 
and especially the lava flows, together with the rejuvenated 
coastal rivers, have brought about the present divide, so 
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that large areas of granite lying relatively near to the coast 
may be traced from Tasmania to Cape York. 

In Queensland one of the chief features is the Atherton 
Plateau, composed mainly of Carboniferous rocks, situated 
behind Cairns; it is highest near the coast, where Mount 
Bartie Frere reaches 534S feet. A broken belt of high land 
over 3000 feet—broken particularly by the Burdekin ri\'er 
—stretches from here to near Mackay, and consists largely 
of granite. From the Atherton Plateau, behind Cairns, a 
tongue of land mostly over 3000 feet runs south and then 
south-east to form the Great Dividing Range, including the 
Buckland Tableland just south of the Tropic of Capricorn. 
The Buckland Tableland, like the Darling Downs, which lie 
to the south-east of it. but at a somewhat lower elevation, 
is covered with sheets of basalt, and a number of volcanic 
cones of the late Tertiary period are found in the Glasshouse 
Mountains, which separate the Darling Downs from the 
Brisbane lowland. 

In the north of New South Wales is the New England 
Plateau, much of it over 3000 feet, and reaching 5000 feet 
in Ben Lomond and other points. It is largely composed of 

granite, and sends a high spur—the Maepherson Range_ 

toward the coast along the boundary with Queensland. To 
the west is the volcanic area known as the Nandewar Range 
reaching about 4000 feet, while to the south the New Eng¬ 
land Range merges into the Liverpool Range, exceedin'' 
3000 feet, capped with basalt and linked on the west to the 
Warrumbungles. another volcanic area. Then comes the 
Cassilis Gap. a well-defined gap behind Newcastle that but 
little exceeds 1000 feet, and for which faulting and river 
erosion arc responsible. 

South of the Cassilis Gap is what has been called the 
“Blue Plateau,” a folded and faulted massif of Silurian 
slates and limestones, with intrusive igneous rocks and with 
an eastern spur, the Blue Mountains proper, where har<l 
Triassic sandstone in a monoclinal fold makes the steep 
escarpment to the west of the Nepean river and flattens out 
to form the lowlands behind Sydney; underlying this sand¬ 
stone are the principal coal measures of the Commonwealth. 

63 


H 




.\r^ 1 ivAl.l A AND Nl.W ZK ALAND 

I hr --o-i aU* <l M ini "t tin • Iilu> Ll.itr.ni " tc aclirS 

}ci<>(>lr(t in.ii tin "ounr ol tln Maiijuanc rivar, whilr thr 
I M< aiiit aiii' pi' >}UT w It li t lirir ill I p l;< •r^tr.-' lollft prrx riitrd 
j Kllrt I at |i >11 into till' lilt 'Iioi 

LaU- < n oi-r ii 111 a lirpii ^-^ioii whu li pro\ ulr 3 a rrlatiN'i’ly 


I i>. Iv nil. Hi.rr MofNi.Mss 




f!\ i-/ tkf t n Ofht r. i •‘rwtm>‘tiu *'f iuUfain 


rasy rontr hnt littlr r\crrding 2uoo feet between the coast 
til New South Wales and tlie interior plains; to the south of 
It lies the Monaro Plateau Tliis hij;h t.ibleland has, near its 
westirn flank, the hijihest land in Australia, the granite 
massif of Koseiusko, in the Snowy Mountains, rising to 7328 
feet; evidences of recent glaciation mark its slopes down 
to about 5500 feet. I he t'xtension of tliis highl.iml area out 
to Cajie Howe is an imjiortant feature of this corner of the 
continent. 

1 he Snowy Mountains mark the change of direction of the 
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highlands into Victoria, in which state the liigh relief consists 
of the same tj'^pe of block mountains. The highest elevations 
are in the east, where Mount Bogong and Mount Hotharn 
both exceed 6000 feet in an area knovNH as the Dargo High 



Tjc. 19. Thh Hiohlands of South-e.ast Acstk-alia 
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Plains. Toward the longitude of Melbourne the height 
rapidly falls to about 1000 feet in the Kilmore Gap, to the 
north of that city. To the west of the Kilmore Gap the 
highlands are known as the Pyrenees, reach 3324 f^t in 
Mount Macedon, and then terminate in the horst of the 
Grampians, to the west of Ararat. South of the Dividing 
Range is the Great Valley of Victoria, bordered on the south 

65 










AUsIRALIA AND NIIW ZEALAND 


h\- the ()tw.i\‘ and (»ij)[)slan<l liigl^lands. I'liese consist of 
JiiraNsic rock'., tliou/^h tlu* notc\vorth\‘ pr<tjcction of Wilson's 
f^roinonlorv is a granite mass. I lie (ireat \’alle\' is divided 
into Western and eastern portions by I’ort I’hillip; the 
wotern half i> covered witli basaltic lava flows, mnnerous 
cones, some exceeding looo feet, being met with. 



I'u.. 20. Tiir Kosciusko Massif from tiik Uim’KR Murrav 
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The coastal plains of the east arc generally very narrow, 
as in general faulting and subsidence have produced the 
coastline, tliough there have been local oscillations. A few 
tongues of lowland penetrate inland, notably along the 
Eitzroy, Burnett. Brisbane, and Hunter rivers. 

Tasmania is a rugged block similar in structure to the 
highlands of Victoria. It is a dissected plateau of older 
Primary rocks, with granite masses in the east and north¬ 
east, while in the. centre and south-east exists a coal basin 
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of similar age to tliat of New South Wales and largely 
covered with basaltic flows. In the north and central parts 
of the island the plateau, which has an average elevation of 
almost 3500 feet, reaches 5069 feet in Cradle Mountain. 
Ihis plateau presents a steep edge to the north, west, and 
east, and falls more gently to the Der\vent, which has eaten 
deeply into it. The highest point is Legge's Peak {5160 feet), 
in the Ben Lomond district of the north-east. The highest 
parts of the island show ev’idences of glaciation similar to 
those of the Australian Alps.^ 


Drainage 

Maps of Australia are somewhat deceptive in that they 
show many long rivers and numerous sheets of water that 
by no means reflect the general aridity of much of the con¬ 
tinent. Thus Lake Eyre, flowing into which the map shows 
a number of apparently large rivers, is not a great sheet of 
water, and the rivers are of the Nvadi type, with only a 
seasonal flow. 

Rivers. Two-thirds of the area has no drainage to the sea. 
Most of this is a compact region in the central part of the 
continent, including a great part of Western Australia, 
South-west Queensland, North-west New South Wales, and 
most of South Australia: it reaches the coast of the Great 
Bight, where for nearly 1000 miles no water discharges into 
the sea. A smaller area of inland drainage is met with in 
the Wimmera district of North-west Victoria, where many 
streams fail to reach the Murray across the dry plains. I'he 
interior portion of the Western Plateau is devoid of running 
water, and only in the eastern portion of the main area of 
inland drainage are there any streams of considerable magni¬ 
tude; these include Eyre's Creek, the Diamantina, and the 
Barcoo (which becomes Cooper’s Creek), These may have 
a great volume of water in their upper and middle courses 
during the flood season, when the summer rains fall, but they 
degenerate into water-holes or even disappear altogether 

* A detailed account of tlie topography of Australia by Profcsisor Grithth 
Taylor appears io the Common wealth Year-book for 1927, No. 20 
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tona. anti I'lt/roy .ire among the largest, and tliese rivers 
are much better sui>plied with water than the De Grey, 
1 ortescue. Ashburton, (»ascoyne, and Murchison rivers that 
mark the coast on the west. Most itnportant of the rivers 
ot the west is the Swan, which drains part of the well-watered 
Darling Kange. has its ina.ximum flow in winter (which is 
the rainy season), and runs into a drowned estuary; it has 
no value for navigation. 

The nearness to tlie Pacific coast of the Eastern Highlands 
OS 
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which receive a considerable rainfall, leads to relatively 
short, torrential east-tlowing rivers, and the comparatively 
recent elevation of these highlands (accompanied by faulting), 
together with the lava 



flows and the heavier 
rainfall on the eastern 
side, has resiilted in 
deeply cut gorges and 
valleys and many ex¬ 
amples of interference 
with the earlier drain¬ 
age system, while 
many waterfalls oc¬ 
cur, especially in 
Queensland. Pro¬ 
minent among the 
Queensland rivers is 
the Burdekin. which, 
with its tributary the'||i 
Belyando, drains a 
considerable area of 
that state north of the 
tropic. Interlocked 
with its drainage sys¬ 
tem is that of the Fitz- 
roy, which has north- 
and-south tributaries 
and reaches the coast 
at Rockhampton. 

Farther south the 
rivers are shorter ; 
notable among them 
are the Brisbane river, 
the Hunter (the larg¬ 
est river of the New South Wales coast), and the Hawkes- 
bury. It should be noted that, though liable to flood, these 
eastern rivers are normally well supplied with water; in many 
cases they are navigable for fifty mUes or more in their lower 
courses, though their mouths are often obstructed by sand- 
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bars, as witlj the Hurdekin, Shoalhaven, and inanv of tlie 
streams of New South Wales; tins is largely <lue to the 
sau<J-<lrift caused b\' the East Australian Current. In \’ic- 
toria the Snowy ri\er (which rises in New South W ales in a 
rift valley in the neighbourltood of Mount Kosciusko) is a 
feature of the southern coast, while the Yarra <lrains west¬ 
ward into Port I^hillip. 

Longer rivers How westward from the highlands; of those 
flowing to tlie (iulf of Carpentaria tlu- Idinders is the most 
considerable, while the chief streams feeding the inland 
drainage area lutve already been mentioned. 

riiere retnains the largest and the most important river 
basin in Austr.ilia. that of the Murray-Darling. I his basin 
covers about half a million sqriare miles, and besides draining 
the inner slopes of the highlands in \'ictoria and New Soutli 
Wales, also drains the Darling Downs. The Murray itself 
rises in the Snowy Mountains, the highest and one of the 
best-watered areas in the continent; as snow is retained here 
for the greater part of the year it follows that the Murray is 
better supplied with water than most other Australian rivers, 
and is much more likely to have a permanent flow, though 
in very dry weather it fails in its lower course. The river is 
lOoo miles long (for three-quarters of which it constitutes the 
boundary between Victoria and New South Wales) from its 
source to its mouth in the shallow lagoon of Lake Alexan- 
drina. but as the plains absorb all their rainfall the supply 
to the main river is derived exclusively from the highlands, 
and especially from the headstreams of the Murray itself, 
whicli include the Mitta. These headstreams debouch from 
long, winding, and usually narrow steep-sided valleys, to 
meander over the plains. Apart from the water removed 
for irrigation purposes, the loss of w’ater (c/. the Orange and 
the Nile) is so considerable that it is not surprising that 
sometimes sea-W’ater flows into the lagoon and penetrates 
for some miles up the river. A feature of the lower course 
is that in passing across the Tertiary plains the river has 
been diverted southward at Morgan by the uplift of the 
Lofty Range. The river falls only 57 feet in nearly 400 miles 
of its course in South Australia. 
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Its largest tributary is the Darling, which, starting in the 
Condamine in the Darling Downs, has a course of some 2300 
miles, if the Lower Murray be included. In times of heavy 
flood it may be a great river flooding its banks to a width of 
100 miles and taking considerable quantities of water to 
Wentworth, at its junction with the Murray. The Murrum- 
bidgee. with its tributary the Lachlan, is perhaps more im¬ 
portant ; the former stream has an upj>er course occupying a 
rift valley to the north of the Monaro Plateau, and in flood 
times may connect directly with the Murray via the Yanco 
Creek. Of the few Victorian tributaries the Goulburn is the 
most important. 

As highways the Murray and its tributaries have only 
limited value, a value not commensurate with their mileage 
and with their impressive appearance on the map. When in 
flood the Murray is navigable up to Albury and the Darling 
to Walgett, above Bourke, but their use is chiefly local. As 
the Murray flows through flat and scantily watered alluvial 
plains the development of irrigation has received so much 
attention that to make the river an important channel of 
water communication—now being attempted—is a task of 
great diflkulty; it involves not only the course of the river 
itself, but also its lagoon outlet, across which the bar gives 
at present from 7 to 12 feet of water. 

The relatively steady regime of the rivers of Tasmania is 
almost without parallel on the mainland. 

Lakes. Australia is poor in lakes, except in basins occupied 
merely by salt swamps. Lake George, situated on the divide 
near the source of the Murrumbidgee, is twenty miles long, 
and the largest lake deserving the name in the continent; 
its origin is due to faulting, for it is overlooked on the west 
side by a fault scarp. Even this lake is brackish, and varies 
considerably in size. 'I'he lakes which on the map seem 
striking sheets of water are not really such, but are saline 
flats, dry or muddy according to the amount of water that 
manages to reach them. Such are Lakes Amadeus, Mac¬ 
donald, and Disappointment and the large basins that occur 
in South Australia. In the south-west quadrant of Western 
Australia are a large number of long but relatively narrow 
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soiitlu rn. till- nortlu-rn lieint; invich the larger, and lies at 
in fet-l below sea-level; terraces indicating much higher 
levels, however, smrouiid it up to i 8 o feet above the present 
surface. An aerial reconnaissance in H)22 sliowed a large 
area ot water in Lake Lyre North, but during an expedition 
m 192b it heavily laden motor-lorry was taken across part 
of it, 1 he lake' was then stated to present a surface "like 
a frozen sea. with a layer of salt up to fifteen inches thick, 
with a j>inkish tint," while bore-holes sunk to twenty feet 
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gradually filled with brine. Tiie deposits consist chiefly of 
salt and gj'psum.* Lake Torrens, at a level of 98 feet, ap¬ 
pears to be similar; into the southern part some flood-water 
from the Willochra Creek occasionally flows. At one tune 
Lake Eyre probably drained to it. and its southern end, 
choked with sand, is connected with Spencer Gull by a series 
of lagoons. These lake-basins are kept moist below the 
surface by underground seepage (Lake Eyre is within the 
Great Artesian Basin), and are situated in an area whicli iit 
recent years has suffered terribly from drought. 

Among other lake-formations may be mentioned the billa- 
bongs (ox-bow lakes) which are found along the rivers in the 
lowlands: the lagoons of some sections of the coast, such as 
the Gippsland lakes behind tlie Ninety-mile Beach of \‘ic- 
toria; the small lakes in the basalt area of South-west 
\'ictoria. some being crater lakes; and the lakes of the 
central plateau of Tasmania. 


Cli.mate* 

A fundamental consideration in the discussion of the 
climate is the latitudinal position of the continent. It 
stretches along the I'ropic of Capricorn in the belt of the 
relatively dry south-east trade winds, and some 38 per cent, 
of the area lies within the tropics. Its northern margins do 
not reach the belt of well-distributed rainfall that lies along 
the equator, but are in the summer rain belt; the southern 
margins do not reach the latitudes in which the wet westerly 
winds prevail all the year round, but are in the latitudes 
associated with rain of the Mediterranean type, though 
lasmania, lying in the forties of latitude, is subject to 
depressions from the west all the year round. Ignoring the 
effect of elevation, the lowest noon altitude of the sun even 
in Tasmania® is such as to ensure a mean temperature that 

* This arid basin has been d<?scribcd by Profet^M^r J. \V, Gregory in 

The Dead Heart oj Axestralia (1906). . . ^ . 

* For a full account see Australian Meteorology, by Professor Gniuth 
Taylor (1920). 

* About 23® io the south of the island, but the warming effect of the sea 
in winter must also be borne io mind. 
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may be described as mild, while the strong insolation in 
summer over the northern and central j^arts yields high 
temperatures, which, however, fall short of those in corre- 
sponditig latitudes north of the oijuator in Africa and parts 
of Asia, as the continental effect is not so inarketl. 

riie {)art played by ocean currents in modifying the 
clinuite is not so prominent as in the other southern conti¬ 
nents. I'he West Wind Drift divides about Cape Leeuwin, and 
sends a branch of cool water for the greater part of the year 
across the Right and another branch northward along the 
west coast. Associated with the latter branch is no very 
strong upwelling of cool water such as is evident in corre¬ 
sponding latitmles off the west coasts of South Africa and 
StJuth America; in consecjuence there is little modification 
of the coastal temperature and no striking contrast between 
the temperatures of the east and west coasts such as the 
other continents show. Moreover, tlie west coast is not quite 
so devoid of rainfall as are the corresponding margins of 
Africa and South America.’ 

I he South Equatorial Current, flowing westward across 
the Pacific Ocean, is divided by the New Hebrides and New 
t aledonia into two drifts, one jiassing across the Arafura Sea 
into the Coral Sea and sending a branch southward past the 
Great Barrier Reef, the other curving south-west past New 
( aledonia to link up witli the Queensland Drift as the East 
Australian Current. This passes the coast of New South 
Wales at a rate of one to three knots, is more obvious in the 
summer, and turns eastward about latitude 31® S. Off the 
north and north-west coasts the direction of the warm drifts 
is affected by the monsoons. 

These warm currents no doubt assist in maintaining a high 
average temperature along the north and east coasts, 
especially in view of the fact that the water in the Gulf of 
Carpentaria and round the adjacent peninsulas has a mean 
surface temperature of over 80® E. But the principal result 
is in the increase of the humidity of the air round the 
northern and eastern shores, witli a corresponding increase 

* For a discussion o( this subject see the volume on AJrica in this 
series. 
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in the rainfall along those margins when on-shore winds are 
blowing. 

An important factor in the meteorology is the high-pres¬ 
sure belt that lies about the latitudes of the southern half 
of the continent, migrating somewhat north and south with 
the movement of the vertical sun. This is properly to be 
regarded as a belt of eastward-moving anticyclones, the 
course of which is generally across Central Australia in 
winter and along tlie southern margins in summer. J hese 



Fig. 24. Acstkalia—a Typical Pressi^kk 
Distrioution in Summer 

Th< hi$h prcisntv are;* it iifTrc.tir)^ the toutU of cofiUn^nt. 
oiunaoon coctdaiohi prevail in tLr norib. 

traverse the continent relatively close together, and it is 
only when they are separated by a well-marked trough of 
low’ pressure that the interior receives any very appreciable 
precipitation, associated with the front of tlie eastward- 
moving trough. When the track of the anticyclones is 
farthest south— i.e., in summer—the north and north-east 
are under the influence of depressions associated with the 
monsoon developed at that season, w'hile in winter the 
depressions associated with the west wind belt affect the 
southern margins. Tasmania is influenced by the latter kind 
all the year round. 

Another factor of general significance is the distribution 
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of higfil.ind. Owing to the Eastern Ifiglilands being set 
athwart the south-east trade winds, there is an obvious 
barrier to the i>enetration of moist winds from the Pacific 
Ocean, while the absence of prominent relief in tlie western 
plateau hinders precipitation over a vast area of arid terri¬ 
tory. On the other hand, relatively high relief has local 
importance in connexion with rainfall, as with the Darling 
Range and the South .\ustralian Highlands. Over the 



Aiitii luiiic I'reNaii u\cr Ihr whik 

siQfxt Ih'’ nkArKMl^. 


greater part of the area the modihcalion of temperature due 
to altitude is not such as to need very great stress, though 
this again has local importance, especially in the south-east. 

From the foregoing considerations it can readily be under¬ 
stood that the rainfall of Australia is mainly peripheral. 
An examination of the map of the mean annual rainfall 
shows that the belt of rainfall exceeding 20 inches makes a 
crescent round the north, east, and south-east coasts, with 
outlying areas in the south-west corner and in Tasmania, 
while a large area receiving less than 10 inches stretches from 
the Eyre basin to the neighbourhood of Shark Bay; this arid 
region approximates to a million square miles. 

Summer Conditions. Owing to the position of the vertical 
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sun insolation is intense over the greater part of the continent 
and considerable in the south. Distance from tlie sea and 
aridity of the interior, combined with a high altitude of the 
sun, yield a large area in the north-central part with a mean 
January temperature of over 85'F., 90° F. being exceeded 



Fic. 26. Australia—Mean Annual Rainfall 

Sole the bedviot mnUU in tb« neighbourbood ot backed by Ibe 

BcUend^ Kcr Mountains. 


in a region round the Fortescue river. The heavy monsoon 
rainfall of the north and north-east coastal regions somewhat 
modifies the temperature, although even in these parts it 
exceeds 80* F. South of the hot north-central belt tempera¬ 
tures decline, the northward bend of the January isotherms 
near the east and west coast illustrating the moderating 
influence of the sea. Perth. Adelaide, and Sydney all average 
more than 70° F. in this month, and the 60^" F. isotherm 
passes through the middle of Tasmania, although the position 
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of Hobart in the UerwcMit valley gives it a temperature some¬ 
what exceeding this figure. The effect of elevation is illus¬ 
trated by Kiandra, a station at 4640 feet, in the Kosciusko 
region, where the mean temperature for the hottest month 
(February) barely reaches 59° F. 

h'dlowing the southward migration of the vertical sun 



Note tb^ contincnUl br^t of the rnittbem Ulterior. 

comes the movement of the equatorial belt of rainfall, result¬ 
ing from the intense heating of the north-central interior; 
the isobars for January show that in this area low pressure 
prevails, leading to the deveIoj>ment of the monsoon. Winds 
blow from the warm seas to the north and north-east of the 
continent, being deflected to the left by the operation of 
Ferrel s Law and bringing heavy rain to Arnhem Land, the 
C arpentaria region, and the seaward margins of the Queens¬ 
land highlands, the Bellenden Ker Hills receiving the largest 
amount. The coastal margins of New South Wales share 
in this rainfall, though to a lesser degree, and inland from 
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tliis marginal belt of heavy rain precipitation declines; in 
this connexion the limit of the summer type of rainfall should 
be noted from the map (Fig. 31). The relatively high pres¬ 
sure of the Bight area is related to the summer drought of 
the southern and south-western regions, but Tasmania, 
owing to its latitude, is subject to depressions, which bring 
a considerable rainfall to its western highlands. Typical 
mean rainfalls for December to February inclusive are those 



Fig. 28. Australia—Mean Sum.mer Rainfall. 
Novembrr to April Inclusivi*; 


of Danyin (36-8 inches). Harvey Creek (near the Bellenden 
Ker Hills) (64*8 inches), Brisbane (17-6 inches). Sydne\^ 
(io*7 inches), Daly Waters (16*9 inches), Cloncurry (i3‘0 
inches), Bourke (5 inches). Alice Springs (4-8 inches). Perth 
(1-29 inches), Adelaide (2-5 inches), Melbourne (6-o inches), 
and Hobart (5-4 inches). 

Winter Conditions. With the migration of the vertical sun 
northward temperatures decline considerably. No part of 
the continent in July shows a mean temperature exceeding 
80^ F.. although the extreme north approaches it (Darwin, 
77 F.). From this hot northern region temperatures fall 
southward roughly with latitude, though distance from the 
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sta is respoiiMblc for the well-marked northward arch of the 
July isotlierms in the south of the continent, interior districts 
in Victoria and New South Wales showing markedly lower 
mean temperatures than the corresponding latitudes on the 
coast, rhe greater part of the interior of New South \\'ales 
and nearly tlie whole of Victoria show a mean temperature 
in this month of below 50®!'.. and there is a similar area 



Fro. 29 . Australia—Mean Sba-lkvkl Isothhkms for July 

Tb^ tQifsX obvious conUnrntal eOect Is in the south*«4Stera mtrnur. 


enclosed by the 50° E. isotherm behind the Darling Range 
in Western Australia. Nevertheless, it is clear that at sea- 
level even in the south of the continent mean temperatures 
in winter permit plant growth, although it may be noted that 
the elevated station of Kiandra shows a mean July tempera¬ 
ture of barely 32® F. Hobart, in latitude 43® S., shows a 
mean temperature in this month of nearly 46® F., a mild 
winter comparable with that of the extreme south-west of 
England. 

High pressure prevails at this season over the south-central 
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part of the mainland. the penetration of rain into 

the region that recei\‘cs a negligible rainfall in summer, and 
resulting in the area north of the tropic being subject to 
prevailing south-easterly winds. Rain is precipitated on the 
eastern margins of Queensland, though far loss hea\ ily than 
in summer, but behind the highlaiuls the amount is negli¬ 
gible; Harvey Creek and Hrisbane average 17*6 inches and 
7-3 inches of rain respectively for June to August inclusive. 



Fic. 30. Australia—AIean Winter F.mnfall. 
May to October Inclusivi-. 


Cloncuny receiving only 0-9 inches. The southern half of 
the continent lias its rainy season, as the belt of depressions 
has migrated northward. These depressions bring substan¬ 
tial quantities of rain where high relief stands in their path, 
as with the Darling Range and the South Australian and the 
Victorian highlands, a fact of considerable economic signi¬ 
ficance. but it is not surprising that the Bight coast, although 
in similar latitudes, does not receive any considerable 
amount. It is noteworthy that this cyclonic rainfall is felt, 
though not very appreciably, as far north on the west coast 
as North-west Cape. Depressions are responsible for a fair 
winter rainfall along the coast of New South Wales and for 
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a smaller [)re< i|>itation in tlie interior of this state. Tasmania 
has a heavier rainfall than in summer, as the <listurbances 
are more intmise and frequent. Typical mean rainfalls for 
June to August inclusive in the south and south-east of the 
continent are those of Perth (19-5 inches). Eucla (3-0 inches), 
Adelaide (^i*3 inches), .Melbourne (5-8 inches), Sydney (12-5 
inches), Hourke (2*8 inches), and Hobart (6-2 inches). 

I he table on p. 83 gives the mean monthly temperatures 
and rainfall for each of the state capitals. No meteorological 
station is situated above 200 feet. 

Other Climatic Features. -As is so often the case, mean 
figures and broad generalizations mask many climatic 
features of profound importance in human and economic 
geogTaphy. 

1 he annual range of temperature, which increases south- 
waril and inland, is nowhere excessive, as the continent is 
relatively small, and tloes not reach high latitudes. I'hus 
tyj)ical annual ranges of temperature for towns on or near 
the coast are those of Darwin (8-5® F.). Brisbane (18-5® F.), 
Sydney (18-5® F.). Mellnnirne (iq® F.). Adelaide {22® F.), 
Perth (i()° I'.), and Hobart (ib'5® h'.), while interior stations 
like Charleville and Alice Springs have ranges c.xcecding 
30'"!*. I he daily range of temperature may. however, be 
considerable, and extreme readings show that great contrasts 
are experienced during the year over most of the continent. 
1 hus groutul-frosts in winter occur everywhere except along 
the northern and north-western margins, and of the stations 
mentioned above the minimum air temperatjjre recorded has 
reached or gone below freezing-point at Melbourne. Adelaide, 
and Hobart. In the interior the heat of summer may be 
excessive and prolonged, with the shade temperature well 
exceeding 100° !•'. for many s\icccssive days, and even Hobart 
has recorded maximum temperatures exceeding 100® F. It 
should be note<l that summer occurs in Australia about the 
time of perihelit>n. and that e.xtreme readings should also 
be related to the humidity of the air. 

No consideration of temperature is adequate without refer¬ 
ence to the humidity of the air. It is the amount of moisture 
in the air, rather than the actual temperature, which affects 
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hutnati comfort, and excessive humidity in warm or hot 
climates has a very debilitating effect, especially upon 
l-uro[)eans. It should be emphasized, therefore, that Aus¬ 
tralia. the 'land of sunshine.’ has. generally speaking, a dry 



Fjo. 31. Australia —Kaiskall Types 

Tbc «JeDurcat« rreions <>l the »uiiiiucr and winter mn type*. r«irtkuWly In 
the M>uib-cd»t of tbe cvntinent thert U a tpread of winter rain Into the summer 
rain refioD. «iiid tire vftta The winter precipitation it an imporiaol factor lu 

wheat-fTuwin^. 

atmosphere, with summer wet-bulb readings in most parts 
considerably below and in interior districts far below the 
dry-bulb readings. The generally dry atmosphere makes the 
high temperatures much more bearable, but it is of import¬ 
ance that in the northern and north-eastern belt of heavy 
monsoon rainfall the high summer temperature is associated 
with high humidity, which militates against, if it does not 
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actually preclude, white settlement; the winters of this 
region, however, show a much lower humidity. 

The seasonal distribution of rain may be summarized as 
follows. The northern half of the continent receives summer 
rain due to the monsoon, but the eastern margins receive 
in addition appreciable precipitation in winter due to the 
south-east trade winds. The southern margins receiv’e their 
chief rainfall in winter; even east of Melbourne there is rather 
more rain in winter. Over Eastern V'ictoria and South-east 
New South Wales, however, is a region where the rainfall is 
relatively well distributed ; this is partly due to elevation and 
partly to the monsoonal effect in summer and cyclonic move¬ 
ments in winter. Tasmania is again a region of well-distri¬ 
buted rainfall, with a winter maximum over most of the 
island, from its position in the westerly wind belt. 

Mean annual rainfall figures tend to hide certain important 
facts. Really heavy totals are confined to the northern and 
eastern parts, and lOO inches is exceeded only in two areas, 
the eastern margins of Queensland about latitude 17"* S. 
(where Harvey Creek has 165 inches) and the western high¬ 
lands of Tasmania (where Lake Margaret averages 145 
inches), but from the annual rainfall map it would appear 
at first sight that the northern two-thirds of the continent 
have a rainfall amply sufficient for agricultural or pastoral 
pursuits. The reliability and nature of the rainfall, however, 
bring about serious modifications. Thus the annual rainfall 
of Harvey Creek has varied from 81 inches in 1902 to 255 
inches in 1921. This perhaps may be expected in a region 
subject to tropical cyclones bringing the heavy thunderstorm 
rain that characterizes the monsoon, but interior districts 
show even more striking divergences from the average rain¬ 
fall. One station in South-west Queensland in a drought year 
received only 2 inches of rain, while 29 inches were recorded 
in another year. The drought may be prolonged for several 
years in succession ; thus the summer of 1929-30 brought rain 
to many interior districts of Southern Queensland and 
Northern New South Wales that had been practically rainless 
for the previous four or five years. 

The reliability of the rainfall is clearly an important factor 
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ill farming’; tlio stocking of a district must be based mainly 
upon tlio minimum rainfall which it may receive. Tlie crop 
yield will depend largely upon the rainfall, and agricultural 
returns are bound to vary from season to season. The reli¬ 
ability of the rainfall is greatest (apart from the extreme 
north of Arnhem Land and the Cape York Peninsula) in the 
winter rain districts and in the southern half of the Eastern 
Highlands: it is least in the middle of the continent. The 
character of the rain even in normal times is another dis¬ 


turbing factor; it is largely of the thunderstorm type, far 
less useful than the lighter but more prolonged falls which 
characterize the I^ritish climate. Heavy storms, too. lead 
to soil-removal, especially noteworthy in areas which have 
been cleared of forest. Another factor of importance is the 
intense evaporation that takes place. The possible mean 
annual evaporation from e.xposed water-surfaces varies from 
inches at Hobart to 94 inches at Alice Springs, so that it 
is clear that the effective value of the rainfall where it is 


moderate or small is seriously reduced. 

Snow has been known to fall as far north as 31® S. in both 
western and eastern districts, but the snowfall has no par¬ 
ticular importance except on the highlands in the south-east, 
where it rests in gullies in the Kosciusko region throughout 
the year. In conserving water for the Murray river the lieavy 
snowfall of this region is of great significance. Snowstorms 
are associated with the passage of \’-shaped troughs of 
steep gradient, to which reference has been made. Heavy 
hailstorms are sometimes experienced in the south and 
south-east. 


One or two other climatic features deserve notice. Besides 
the tropical hurricanes that visit the Queensland coast 
(which are even more violently felt by New Caledonia), there 
occur violent cyclones originating in the neighbourhood of 
Cambridge Gulf and bringing destructive winds and heavy 
rain to the pearl-fishing area as they travel south-west. 
These are known as ' willy-willies,' and when they cross the 
coast and curve soutli-east toward the Bight, as they may 
do. they carry rain to the western interior. They may occur 
at any time of the year, but are most frequent in spring 
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Ver>* different are the 'southerly bursters.’ peculiar to the 
coast of New South Wales south of 30' S.. thoiigli the\’ may 
be also felt occasionally in the interior of that state and of 
\ ictoria.’’ They generally occur in summer, and are most fre¬ 
quent in November. Moist north-cast wimls sud<U-nly change 
to hot. dry winds lasting tweU e to twent\’ hours ; then comes 
the 'burster/ or 'buster. ' bringing a strong cool or cold 
wind from the south in the rear of a depression after the 
centre has passed and bringing relief after the high temj>era- 
tures that have preceded it. The passage of the centre of 
the trough is often marked by heavy rain. In the interior 
they are rare in years of good rainfall. 

In summer all parts of Australia are subject to hot, desic¬ 
cating winds front the interior, such as the ‘ brick-fielders’ of 
Victoria, while occasional hot winds of a Fuhn character are 
felt locally along the south-east littoral. 


Water-supply 

The foregoing discussion of climate makes it plain that the 
problem of water-supply is a very urgent one if the great 
area between the well-watered margins and the purely arid 
central core is to be made permanently useful. It is not 
intended to deal at this stage with the important irrigation 
schemes which have been developed, beyond remarking that 
the headstreams of the Murray and its tributaries, occupying 
as they do narrow valleys in the well-watered highlands of 
the south-east, provide special opportunities for the construc¬ 
tion of storage dams, and the flat alluvial plains through 
which the rivers pass offer a big held for the use of the con¬ 
served water; outside New South Wales and Victoria irriga¬ 
tion is on a relatively small scale, although Queensland has 
initiated a big scheme. It is, however, desirable to deal here 
with the physical aspects of the artesian water-supply, which 
is so important a feature of the stock-rearing industry. 

Artesian Water. The existence of underground water in 
the eastern interior had long been suspected. 1 he occurrence 
of mound springs along the south-western margins of the 
Eyre depression was a relatively early discovery, and there 
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was also tlu- problem of what happened to the enormous 
cpiantity of water supplied by the upper streams of the 
westward-flowing rivers to the plains across which they flow 
\eith relative diflictflty. Actually the first bore was put down 
at Sale, in Eastern \ ictoria, in 1879, in what j)roved to be 
a small artesian basin, and in the same year two successful 
bores were put down in Western New South Wales. These 



Fig. 32. Austrama—Artesian Basins 


Vanou* piac^ n.iiurs bavr l«^n iiij^rlrd to uuil iti locating ibr .IIBrrrni arl«i.n arrai 


were private enterprises, and it needed a serious drought in 
induce the Queensland Government to test the 
possibility of underground water; in that year a bore sunk 
to 1663 feet (774 feet below sea-level) yielded 291.000 gallons 
of flowing water a day. This was the beginning of active 
boring wherever in the continent the geological structure 
suggested the existence of underground water. 

The theory of the artesian basin assumes the existence of 
water-bearing beds in a synclinal formation underlaid and 
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covered by impervious strata except wliero the uptiiriiod 
beds at the edge of the basin form an outcrop, known as the 
‘intake.’ Such formations cannot be expected where the 
ancient rocks of the continent crop out, and it is not sur¬ 
prising that the artesian areas—nine basins are known— 
occur in the regions invaded by the sea in Cretaceous anc! 
I'ertiary times. The prevailing view is that the water sinks 
into the intake beds, and is forced out. in the case of flowing 
wells frequently from great depths, by hydrostatic pressure; 
the water on tliis view is 'meteoric'— i.e., deriveti directly 
from the rainfall or by percolation from rivers. 

This view has been strongly contested by Professor J. \\’. 
Gregory.* While not denj’ing the existence of artesian water 
of meteoric origin, as in the Coastal Plain Basin of Western 
Australia, he put forward another theory of the origin of the 
water in the eastern half of the continent. He rejected the 
suggestion that the artesian water in the Lake Eyre district 
could be derived from the Queensland highlands, 600 miles 
away, pointed out that the friction due to the passage of 
water through the porous strata would eliminate the hydro¬ 
static head at any considerable distance from the intake 
beds, referred to anomalies of temperature and pressure in 
near-by bores, and emphasized the highly mineralized char¬ 
acter of much of the artesian water. In his view the water 
is mainly ‘juvenile’ ('plutonic' or ‘intra-telluric')—that is, 
derived from ancient igneous rocks which have given up 
much of their included water in the course of time to the 
overlying younger strata, from which, when the bores are 
sunk, the water is forced by the pressure of the dissolve<l 
gases or by the pressure of the overlying strata. 

The bores show considerable variations. The depth at 
which artesian water has been struck varies from 10 feet to 
6000 feet, and the temperature of the water from 72® F. 
to 212® F. All the water is impregnated to a greater or lesser 
degree witli mineral salts—mainly sodium carbonate or 
sodium chloride—and in some cases with sulphuretted 
hydrogen. The yield of water from different bores varies 

* In The Dead Heart of Australia (iQoO) and again in the Geographical 
JOHfUal ID 1911. 
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cnoriiK)iisly —some have been known to give more than a 
million gallons a clay; in general there has been in recent 
years an annual decline in viold from the existing wells. 
Phis dec line may be due to drought and to the use of water 
accunuilaled before boring began, but in (iregory's view it is 
only to be expected, and the supply will ultimately fail. 

1 he consensus of expert Australian opinion is against 
Professor (iregory's theory, but it is probably unwise to 
assume that all tlie artesian water is of meteoric origin. 

Besides the flowing wells are many so-called 'sub-artesian ’ 
Wells, in wliich the water rises, but does not overflow, and 
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has to be pumped out. Great importance is now attached 
to the control of the flowing wells, so that the water docs not 
run to waste. 

The total number in ic^jb-j; of artesian and sub-artesian 
bores giving water was 7401. 5 (k) 7 being in Queensland. 

The Artesian Basins. Nine artesian basins of varying 
importance arc found. I he Great Artesian liasin covers over 
600.000 square miles, of which area rather more than half 
is in Queensland, with large areas in Northern New South 
Wales and North-east South Australia and a comparatively 
small area in South-east Northern Territory. The floor of the 
water-bearing Lower Cretaceous beds is irregular, but they 
dip in the north toward the Gulf of Carpentaria, and are 
bordered on the south by a barrier of Primary rock. The 
wells show wide variations of depth, pressure, temperature, 
and salinity, and some are impregnated with sulphuretted 
hydrogen, carburetted hydrogen, or carbon dioxide. On the 
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edge of the Eyre depression hot water oozes out at the mound 
springs. This basin is by far tlie most important. 

The Murray River Basin, in which the water-bearing beds 
are of Tertiary age. has wells which are mostly sub-artesian, 
and many are of little or no value owing to excessive salinity. 
This basin supplies the Lower Murray with some of its 
water. s])rings being found on the banks at low water. The 
Sale Basin, at the eastern end of the Great \’alley of \’ictoria. 
yields water much of which is highly mineralized; fortu¬ 
nately this region has a rainfall making it relatively inde¬ 
pendent of artesian water. The Adelaide Plains Basin. 
though small, gives a considerable supply of excellent water, 
but the Eucla Basin, in which Tertiary and recent deposits 
dip toward the Bight, yields saline water, useful, howe\’er, 
for sheep. The Coastal Plain Basin gives mainly fresh water, 
which becomes brackish in the northern part. Ihere is a 
considerable number of bores in the pastoral country of the 
North-ivest or Carnarvon Basin, while the absence of any 
considerable settlement in the Desert or Broome Basin ac¬ 
counts for the small total of a dozen bores in this area. 
Finally, the Gulf Basin is of substantial value in a stock¬ 
rearing area, but seems susceptible of further development. 

Water-power. The regime of the rivers even in the rela¬ 
tively well-watered east militates against their use for hydro- 
purposes, and tliere is only slight development in 
this direction. It is estimated, however, that about a million 
horse-power might be made available. Tasmania offers 
obvious possibilities in this connexion, and a big scheme 
has been developed in the middle of the island; over half 
a million horse-power can be called upon. Hydro-electric 
enterprises in connexion with water-storage for irrigation 
are referred to later. 


Vegetation 

The division of Australia into conventional climatic 
regions gives a clue to the distribution of forest, grassland, 
and semi-desert and desert. The well-watered margins pos¬ 
sess natural forests, and a very large area is parkland or 
woodland; indeed, it is remarkable how trees occur in regions 
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rliaractfii/'fil .is drw The area <il true forest, never great, 
lias been nmcli rediieed bv elcanng. and is now only i'02 
per cent, of the continent. Only o*2i per cent, of the area 
of South Avislralia is forested ; the corresponding percen¬ 
tages in the other states are 2-02 in New South W’ales, 



Fig. 34. Austkalia—Natural Vkgbtation 
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in Victoria, 1-4 in yueensland, 0-48 in Westeni Aus¬ 
tralia. 2*98 in Tasmania. 

The indigenous trees are evergreen and mostly adapted 
to drought, so tliat they penetrate along the water-courses, 
and in stunted forms into the interior grasslands possessing 
a long dry season. This tree-growth in the grasslands may 
be scattered, or it may densely cover large areas, as, for 
example, in the scrub of North-west Victoria. The grass- 
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lands, though commoniy classified as tropical (savanna) and 
temperate (steppe), do not widely differ, except that tliere 
is generally more tree-growth in the savanna areas; in them 
are also found some species of xerophilous plants. 

'Ihe characteristic vegetation rellects the long isolation of 
the continent from the rest of the world. Except for the 
intrusive vegetation of the north-east, derived from the 
relatively recent connexion with New Guinea, the bulk of 
the flora is typically Australasian, although there are types 
which are found in Africa (including a relative of the baobab) 
and in South America (including varieties of the araucaria 
conifers). 

'I he characteristic trees of the extra-tropical region are 
eucalypts (gum-trees) and acacias (wattles), 'fhe eucalypts 
are quick-growing, hardwood trees, some of which are of 
giant size and of great age, as in Gippsland and the south¬ 
west, and the gum forests possess a characteristic fragrance 
due to the oil which is commercially expressed from some 
varieties. They are flowering trees, but as the leaves tend 
to turn edgewise to the sun they throw comparatively little 
shade. There are 350 species. Two-thirds of the world’s 
known varieties of acacia, numbering over 750, are found in 
Australia, and the sweet-scented yellow blossom has become 
the national emblem. 'I'he wattle is quick-growing, but usually 
has a short life, as it is subject to insect pests. 'I'he existing 
types of gums and wattles are generally of great antiquity, 
and exhibit striking adaptations to the climatic conditions. 

'Fhc so-called ‘brush forests' (jungle forests) of the hot, 
wet margins of Queensland arc similar in type to the forests 
of the New Guinea lowlands; they are characterized by 
lianas and softwoods, and appear to have largely exter¬ 
minated the indigenous flora; tliey are limited on the west 
by deficient rainfall. But this intrusive vegetation is not 
found on the north-west coast, though it stretches into the 
north of New South Wales. Ferns are very characteristic of 
the wet eastern coastal margins, especially in the sheltered 
gullies, the ferns varying from the delicate maidenhair to 
handsome tree-ferns of considerable size. The undergrowth 
is often luxuriant where the rainfall is heavy. Conifers are 
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generally open comitry, and there is little real timbered land 
west of the Dividing Range. Even Northern Territory, 
despite its monsoon rainfall, exhibits little forest except 
along the rivers. 

It is worthy of note that the names attached to many trees, 
especially those of economic value, are somewhat misleading. 
I bus ironbark, tallowwood. blackbntt, white mahogany, red 
mahogany, grey box, mountain ash, stringy bark, and silver 
top are all eucalypts, as are the jarrah, karri, and tuart of the 
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south-west corner. acaci.is. and conikis, tin- non- 

eucalypts include sandalwood, ot some importance in the 
sub-arid region of Western Australia. Ruthless burning oil 
of forests took place in the early days of settlement, and 
forest fires are frequently destructive to-day, but forestrv 
has become an important (jON’ernment inti-rest in recent 
years, and reafforestation is becoming steadily more preva¬ 
lent. 
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Inside the belt of well-timbered counti>' of the east coast 
there is much grassland of a park-like character covering tin- 
plateau areas and stretching toward the ariil region, i he 
tree-growth is chiefly eucalypt in character where the rain¬ 
fall is heavier, but acacia prevails with increasing aridity, 
and there are areas of brigalow scrub (brigalow is a dwarf 
acacia) in Queensland and much larger areas of mulga scrub 
(also acacia) in the drier parts of the savanna and temperate 
grassland. The drier parts of the southern margins from the 
Wimmera plains of North-west Victoria across the Xullarbor 
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Plain are largely inallee country, mallee being a stunted 
eucalypt exhibiting a bunchy growth. The wattles often 
show remarkable adaptation to drought, sometimes covering 
their leaves with resin (a protection against extremes of 
temperature as well as against drought) and sometimes 
suppressing the leaf altogether. 

Arid Avjstralia is characterized by a large central area of 
sanil-ridge desert with mulga scrub to the west and saltbush 
and inulga to the east, in the Eyre basin. Although these 
areas may present a wonderful prospect of grass, lierbs, and 
flowers after rain, the 'gibber' plains and loam plains of the 
I'lyre basin are without vegetation over large tracts for years 
at a time. I he saltbush is characterized by imilga thickets 
arul low, fleshy plants adapted to a saline soil, while spinifex, 
a coarse, hard, spiny grass growing in tussocks three to four 
feet high, is fotind in large areas of the bush country. The 
sand-ridge desert is marked by scattered growth of mulga 
and porcupine grass so tough that even the camel rejects it. 

Some reference is desirable to the thistle, an introduction 
which has become something of a nuisance, and to the 
prickly pear, early introduced when a cochineal industry 
was contemplated: the latter became a menace in parts of 
Oucensland and New South Wales. It spread to cover some 
70,000 sqtiare miles, encroaching upon previously farmed 
land, but successful effort has been directed toward its 
control by the introduction of an insect parasite.* 

While Australia possesses large areas of grass and other 
fodder plants (though there has been considerable planting 
of European grasses in the more settled areas), its cereals 
and plants yielding human food have almost exclusively been 
introiluccd. The native food plants are insignificant; a few 
yam-like roots in the wetter parts, the foliage or seeds of 
some plants of more general distribution, and a number of 

' A batch ot eggs nf the Cacfobla$t$s cactorum, native of Argentina and 
Uruguay. WAS secured : the progeny was bred until perfectly acclimatized, 
and hundreds of millions of eggs were spread between 19ZS and 1030 over 
the prickly pear country of Queensland. The lar\'^» which feed exclusively 
on prickly pear, reduce the plants to a white powder. To*day many millions 
of acres have b«n reclaimed. Prickly pear infestation in New South \Vale> 
is statc<l to bo resisting strenuously the eflorts made toward its eradication, 
although it may now be said to be under control. 
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fruits, including some of the lime family in Queensland, 
sufficiently indicate their importance. 

Anim.m. I-IFE 

If the flora of Australia illustrates the development of 
ancient types in isolation, this is even more marked in the 
fauna. The continent is markedly poor in mammals of 
orders higher than the Marsupialia an order long since 
extinct elsewhere. excej)t for a few types surviving in the 
Americas as far north as the southern part of the United 
States. Indeed, egg-laying mammals, notably the duck¬ 
billed platypus and the spiny ant-eater, are confined to 
Papua, Australia, and Tasmania, the former, however, not 
being found in tropical latitudes. While the female t)f mo.^t 
species of Marsupialia carries her young in a pouch, this is 
not always the case, and it is certain features of the skeletal 
structure which particularly distinguish the order; the ar¬ 
rangement of teeth is also very characteristic, especially as 
distinguishing the carnivorous from the vegetarian marsu¬ 
pials. 'I he kangaroo family has members N’arying from only 
ten inches long to those taller tlian a man. the smaller 
varieties being found in the scrub-lands. Many marsujjials 
resemble animals familiar in other parts of the world; thus 
the Tasmanian devil has resemblances to the cat and the 
'lasmanian wolf to an Alsatian dog; there are opossuins, 
flying squirrels, and the koala, or native bear, all of which 
belong to the marsupial family. Apart from certain bats and 
rats and the dingo, there are few mammals higher than this 
in the evolutionary scale. 

Although there is an absence of large wild animals, the 
dingo, or Australian dog, is of sufficient importance to tleserve 
special mention. It is found all over the mainland, is similar 
in appearance to a large collie dog, but, being of a very 
savage nature, is hardly susceptible of domestication, though 
the aboriginals were able to train the young ones. The dingo 
hunts at night, and makes great inroads upon sheep in the 
remote districts. Despite the continuous warfare against him 
and the price on his head, the dingo appears to be increasing. 
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riif bird life is \er\' varied. Most characteristic, perhaps, 
are the running bir<ls. the cassowary (found in the northern 
p.irts), and the emu (found all over the continent). There are 
numerous species of j)igeons, as well as of brightly cohjured 
p.irrots. Among the l)eautiful and curious birds are the bird 
of Paradise of the northern parts, the lyre-birds of the fern 
gullies of tlu“ east, the cockatoos (found only in this conti¬ 
nent). the laughing jackass (a kingfisher), the bower bird, 
the honey-eater, the egret, and the mallee hen. 

Among reptiles, the estuary crocodile and the turtles of 
the nortliern cctasts and the numerous species of lizard, in¬ 
cluding the goanna or monitor, represent an intrusiye fauna 
from the north. Although there are 115 species of snake (of 
which I'asmania has only four), more than hall of which arc 
vi-nomous. only five species arc really dangerous. 

I he of the ii\ers militates against any richness of 

fresh-water fish ; some sur\ iv»- drought by burying themselyes 
in mud. A curiosity of Eastern Queensland rivers is the lung 
fish, one of three surviving species of a type that had worUl- 
wide distribution in earlier geological times, l-'ilible fish are 
plentiful in the surrounding seas, where the shark abounds; 
it tends, however, to avoid the cooler southern waters. 
.\mong varieties of lish of economic importance are the pearl 
oyster of tlie warmer waters and the trepang, or bichc-dc-vier, 
specially abuiulant off the Queensland coast. 

I he absence of indigenous domestic animals aiul of large 
carnivores facilitated the introduction of ordinary animals 
of use to man. while the worst insect-borne diseases that 
alfect both man aiul beast in similar latitudes in Africa are 
ab.sent. Mosquito-borne diseases are stated to be absent in 
New South Wales. \'ictoria, South Australia, and tlie 
southern part of W’estern Australia, but malaria is experi¬ 
enced in the tropical north, where hookwonn (not borne by 
mosquitos) lias been met with along the warmer casterii 
margins. I he white ant is widespread on the mainland, and 
lew timbers resting in water resist the teredo-borers. 

An introduced animal of importance is the rabbit, which 
has spread over the continent, and, despite the slaughter of 
many millions each year by human and other enemies. 
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flourishes, and consumes much of the best grass and millions 
of seedlings, besides disturbing the surface soil and thus 
hindering growth. Could it be exterminated, the country 
could support many more stock. 

Some of the native animals—for example, the burrowing 
wombat—attack crops, and the fruit-trees may be troubled 
by birds. 


Minerals 

Only the briefest reference to mineral wealth will be made 
at this stage. The ancient rocks, with large and numerous 
igneous intrusions, are inevitably rich in metallic ores (though 
these are frequently not very accessible, even in regions 
where they are known to exist), and provide plentiful 
building-stone. Coal and lignite both occur, though their 
distribution is limited; the total resources are not \ ery 
considerable, having regard to the area of the continent. 
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AUSTRALIA; EXPLORATION, SEl'TLEMENT. AND 

DEVELOPMENT 

Ihk main facts relating to the discovery of Australia have 
been outlined in an earlier chapter.* fhough the honour 
lies with the Dutch, their neglect, even after Tasman's dis- 
co\eries of 1642-44. to follow it up (which arose from their 
concentration on the lucrative East Indian trade and the 
discouraging reports brought back by those who first touched 
these new lands) eventually resulted in the destinies of the 
continent being jdaced in British hands. Captain Cook had 
in 1770 taken possession in the name of Britain of the coast 
which he had charted, and Captain Phillip commanded the 
eleven vessels that were to make the first settlement. The 
Heel was sent by Pitt’s Government to establish the settle¬ 
ment at Botany Bay, which Captain Cook had commended 
as an ideal spot for such an enterprise. The fleet arrived in 
January 1788. carrying 700 convicts and 300 soldiers. 

Cook had been mistaken about Botany Bay; it was too 
shallow for the ships, and provided unsuitable land for 
settlement. The e.xpedition moved farther north, to a har¬ 
bour in which “a thousand ships of the line might ride 
securely,” and Sydney, or Port Jackson, was founded. 

Such was the somewhat inauspicious start of Australian 
development. 

The Beginnings of Settlement 

The early settlement met with many difficulties, some 
connected with its penal character and others with the diffi¬ 
culty of obtaining food and other supplies owing to its 

* There is a very JuU diiicussion in The Discovery of Auslnxlia, by 
C. Arnold Wood (I9ai). 
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of Sydney, and at most fifty miles wide. I fu* Blue Moun¬ 
tains. with tlieir deep ravines, proved an insurm<juntable 
barrier until (Gregory Blaxland and others ri-ac hed the 
plateau in 1813; the Upper Macquarie was found, an<l a few 
years later Lake (jeorge, the (ioulburn Plains, and the 
Liverpool Downs were a<ided to the known tracts, .Mean¬ 
while, in 1798, George Bass worked southward along the 
coast, passed Ninety-rnile Beach, reached Western Port, and. 
noticing the strong swell from the soutlt-west, returned to 
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>y(lncy suspecting tliat l.isin.uiia uas not joined to the 
mainland. Next year, with Matthew Minders, he circum¬ 
navigated lasmania, and the latter later worked along the 
south coast of the continent. 1 lu-se discoveries were fol¬ 
lowed by tile establishment of a settlement—which failed 

at Port Phillip, and, in 1S04, the foundation of Hobart. 
Hv 1S15 a sul)stantial area round Sydney was known and 
the relati\’ely easy route between Hobart and Launceston 
had been traversed. 

It is of interest to note that Captain Pliillip sailed by the 
Cape route, and was taken across the Indian Ocean by the 
west wind to Tasmania, the south of which he skirted. This 
new route into the Pacific was taken up b\- New Englaiul 
traders, as well as by East Indiamen, and the first trading 
\-essel to reach S\dne\- was the PhUtuivlpUia. in 1792. By 
1.S19 the worst difheuities of the New South Wales colony 
had been overcome; the population included not only con¬ 
victs and soldiers, but ex-convicts (many of whom hail been 
transported for reasons that nowadays' would be regarded 
trivial), as well as numbers of free immigrants, who were 
henceforward to dominate the colonization ; ‘ a trade, albeit 
small, including wool and even coal, had been built up; and 
the expeilitions into the interior liad inaugurated a period 
of substantial development. 

I hough New South \\ ales became a Crtiwn colony in 1824, 
transportation to it continued. Penal settlements were made 
at Macipiarie Harbour, in Tasmania, in 1821. and in 1S24 at 
Moreton Hay, where the Brisb.me river had been discovered 
a year earlier. In 1S27 a military post was installed at 
Albany, on King (ieorge Sonrul. followed by the foundation 
of Perth, on the Swan river, two years later; and when a 
settlement was made at Adelaide in 183b a beginning luul 
been made in each of the regions that was subsequently to 
form a state. The p>enal settlement at Albany, as well as one 
on .Melville Islaiul, oft Northern Territory, in 1824 was 
founded largely through fear of possible French attempts to 
establish themselves in Australia. It is noteworthy that 

' 111 iSiy Uicrc were 27.294 iiU.abilants. of wliom about 40 nir cent 
were convicts. 25 per cent, ex-coiivicts. and 5 per cent. Irec inmiiKrants. 
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settlement in \'ictoria, the most temperate of all the main¬ 
land states, was relatively late. An expedition from Sydney 
had crossed the \’ictorian highlands in 1824. prior to whicli 
whalers and sealers had visited the sliores for a good man\' 
years, but the first permanent settlement was not made until 
1834; it was at Portland Bay. Settlement at Port Phillip 
began in 1836, after Sir Thomas Mitchell had traversed 
\'ictoria and described it as Australia h'elix. to distinguish 
it from the parched interior. 

Exploration 

The Discovery of the Murray-Darling System. I'he work of 
opening up the interior is associated with a number of im¬ 
portant names. In 1816 Lieutenant Oxley followed the 
Lachlan until he found it ending in swamps. This raised in 
an acute form the problem of where the inland-running rivers 
went. Was there an inland sea beyond the highlands or was 
there a big river-system? Hamilton Hume and William 
Hovell in 1824, working south-west from Sydney over tlie 
(loulburn Plains, crossed a river—the Murray—at what is 
now Albury. and reached Port Phillip. Charles Sturt, be¬ 
tween 1824 and 1830, solved the problem of the west-flowing 
rivers, the upper streams of most of which had already been 
found. In 1828 he sought for Oxley's marshes, which had, 
however, been dried up by two years' drought, and, pushing 
westward, reached a broad river, which he named tlie Dar¬ 
ling, then returning to Sydney. Later he went down the 
Murrurnbidgee, reached the main river (calling it the Mur¬ 
ray), found a right-bank tributary which he susjiected was 
the Darling he had previously discovered, and finally reached 
Lake Alexandrina. A few years later the \’ictorian tribu¬ 
taries of the M urray were invest igated by Sir Thomas M itchell, 
and in 1840 Count Strzelecki discovered Mount Kosciusko. 

The Unveiling of Queensland. Allan Cunningham in 1823 
had reached the Liverpool Downs from the Upper Hunter, 
and four years later, continuing northward from the same 
region, he crossed upper tributaries of the Darling that rise 
in the New England Range, and discovered the Darling 
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Downs; later he reached llie Downs from Moreton Bav 
(lirisbane) by Cunningham s (lap. Ihese discoveries opened 
up nmch useful land. In 1844-45 another botanist. Ludwig 
Leichhardt, travelling north-westward from the same region, 
crossed the Hurdekin and other rivers, skirted the southeni 
coast of the Gulf of Carpentaria, and reached the northern 
part of Anihem Land. Another important journey was that 

of A. C. Gregory, 
who in 1856 worked 
eastward through 
Northern Territory 
from the \'ictoria 
river, and reached 
Brisbane by way 
of tlie (iilbert and 
Hurdekin rivers. It 
was not. however, 
until the third 
quarter of the cen¬ 
tury that much of 
Queensland was 
reasonably well 
known. 

The Penetration of 
Arid Australia. Ed¬ 
ward Eyre in 1840 
forced his way 
through 500 miles of 
arid country north 

♦ I I. 1 , -T- Adelaide, finding 

tlie salt lakes Torrens and Eyre and much stony desert in 

what IS now knoum to be the driest part of the continent, 
but failing to find the pastures which were the object of 
his search. Before reaching Adelaide on his journey back 
he struck westward in 1841, and, after suffering great hard- 
ships in following the Bight coast, eventually reached 
Albany S^ewhat later Sturt conducted an expedition 
from the Darling north-westward into the region north 
of Lake Eyre, but was forced to turn back. In i860 John 
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McDouall Stuart, who had accompanied Sturt, attempted to 
cross the continent from Adelaide, but could not get far 
beyond the Macdonnell Range; two years later he achieved 
his object, traversing what is now the route of the Overlaiul 
I'elegraph. \\’hile this successful expedition was in progress. 
Robert Burke and William Wills crossed from Melbourne 
nearly to the Gulf of Carpentaria, only to die of starvation in 
the bush country round Cooper’s Creek on the return journey. 

Western Australia. After Captain Fremantle landed at the 
Swan mouth in 1829 a good deal of coastal exploration was 
carried on. as well as exploration in the immediate hinterland. 
Between 1857 ^861 Frank Gregory explored much of the 

region between the Murchison and De Grey ri\ers, while 
Henry Lefroy in 1863 penetrated to the Coolgardie area. 
Six years later Lake Barlee was reached by John Forrest, 
who in 1874 worked from Geraldton eastward through tlie 
spinifex region to the Overland Telegraph, later visiting the 
Kimberley area. When Ernest Giles had made two journeys 
in 1875, one along parallel 30** S. and the other about latitude 
24* S., tlie extent and character of the arid western plateau 
could be generally recognized. It was not, liowever. until the 
end of the century that much of the interior was penetrated. 

The Results of Exploration. Many other names figure in the 
splendid record of Australian discovery—too many even to 
mention here, fhe knowledge obtained by the scries of 
explorations outlined above liad two important aspects. On 
the one hand it showed the immense resources of the conti¬ 
nent. especially in pastoral areas; on the other it showed the 
limitations imposed by aridity, besides disclosing the varia¬ 
tions in value of districts of marginal rainfall as indicated 
by reports of the same areas brought back by explorers who 
visited them in different seasons. Almost invariably accounts 
of favourable areas were followed up by pastoralists; thus 
.\. C. Gregory’s description of good grazing-ground round the 
Burdekin was followed by immediate occupation. Early 
reports of gold and other mineral wealth resulted in consider¬ 
able local additions to topographical knowledge through the 
activities of prospectors; in this way pastoralists’ reports of 
copper in the Yorke Peninsula and to the north led to the 
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oponiii.L; of inim-s. E.\|)loriitic)n was srklom hinderod by 
troubh' witli tlie aborif’inal inhabitants. 


I HI. ABOHK, INALS 

I hi- scanty .ibori.ninal popvilation led to the development 
of Australia as a 'wliite m.in's eonntrv’ without the compli¬ 
cation of the dirticnlt native problems that mark white 
''fttlemeiit in similar latitude.s in Africa. All figures regarding 
the native p<ipnlalion are necessarily estimates; it is thought 
that at the time of disco\ery the number was about 251.000. 
but w ith the acK ance of white settlement the natives either 
retre.ited or died out—whole tribes succumbed—and to-tlay 
the aboriginals (including half-castes) are estimated to number 
<inly about 77,000, of whom >ome 5.5,000 are full-bloods. In 
i«L57 only 5 5 full-blood aboriginals were recorded in \’ictoria, 
New South Wale', having about 850. The greatest numbers 
are in Queensland, Northern Territory, and Western Aus- 
trali.i, ( hielly in areas where white settlement is not seriously 
« stablished; South Atistralia, being largely arid, has rela¬ 
tively few. r.i.Muanian aboriginals, after being all but exter- 
mniafed. died out in the seventies of last century. 

The aboriginal represents a type ilifferent from that pre- 
v.iiling in any region adjacent to Australia. He has been 
(le>ctibe<l as [>rinntive, though not degraded. The major 
phyMcal characteristics show a Caucasian type, allied prob¬ 
ably to the pre-Dravidiansof Southern Iiulia. He appears to 
ha\'e enteri'd the continent in the north-west, and to have 
migrated from there into the other parts. The aboriginal is 
long-headed ; the hair is generally wavy (never woolly), and 
of oval section. The foreliead is low and flat, the skin colour 
varies from chocolate brown to a dark copper colour, and 
the eyes, dark brown or reddish-hazel, arc deeply set. Other 
physical characteristics include the growth of plentiful hair 
on the face, a wide nostril, high cheek-bones, an overhanging 
brow, and a loose big toe with which things can be picked up. 
Some very fine tribes, the members of which are tall, strong, 
and vigorous, are found in the north-west of the continent. 

Though the aboriginal is sometimes said to be fierce and 
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stockrtian. He i', a wandering liiinli i ami gatherer. ol>',ervant 
and jiatient a» a tracker, and show> considerable ingenuity 
in his weapons and implenients. I he returning bo(»rm rang 
is in general a toy; a heavv one is used for serious work. 1 h<* 
spear is universal, but tlie bow and arrow appears to be 
known only in Queenslaml. His fishing rnetlKuK include the 
use of hooks, harpoons, baskets, cages, m-ts, weirs, and dams. 
His varied food includes, besides fish, animals fioni frogs and 
lizards to kangaroos, honey, and seeds (such as the* nardoo 
seeds up(jn which Hurke and W ills tried to maintain them- 
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selves). The women gather and prepare food (some of which 
requires careful treatment, owing to its poisonous properties) 
and make nets and bags. Huts are made of bark (of which 
some gum-trees supply large slabs), boughs, and bushes. In 
arid regions some roots, particularly the gum-scrub, yield 
water. 

The social organization is purely tribal; the tribes are 
usually small, with complex but distinctive social codes. 
Religious belief is at the level of magic and sorcery, and the 
initiation ceremonies and corroborees, or ceremonial dances, 
are frequently elaborate. The language is lacking in a num¬ 
ber of our sounds, notably the sibilants. 

I he future of the aboriginal is obscure. He hardly survives 
in the settled areas, takes practically no share in the charac¬ 
teristic occupations of the whites, and has little power of 
resistance to Eiiropean diseases. It is possible that a policy 
of native reserves may ultimately be followed. The aboriginal 
will doubtless remain for a long time in the unsettled areas, 
on tlje margins of which he occasionally figures as a cattle- 
thief.* 

The extinct Tasmanians were of a more negroid type, and 
probably representatives of the original stock from which 
the Australian aboriginals sprang before later admixture. 

DEVELOl'MliNT 

The development of Australia could not be based upon 
penal settlements. In New South Wales, for example, efforts 
were made to develop the colony on the basis of convict 
labour, either directly or by assigning convicts to free settlers. 
Under Governor Macquarie (1810-21) such labour was use- 
fidly employed in building roads and bridges; in particular 
a road was opened from Sydney to Bathurst. But it was the 
free settlers upon \vhom devolved the expansion of the 
colony’s resources, a definite bent to which had been given 
as early as 1805, when Captain John Macarthur established 
the first considerable sheep-farm. Arable and pastoral 

‘ See Wandtrings in Wild Ausifatia (3 vols., 1928). by Sir Baldwin 
Spencer, F.R.S., for a sympathetic account of the aboriginal. 
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farming was, of course, the primary preoccupation of the 
colonists, but sealing, whaling, and lumbering were all carried 
on. Coal was worked from an early date, and other minerals 
were in the middle of the nineteenth century to play a large 
part in the fortunes of the new colonies. 

Progress of the Settlements. New South \\’ales’s original 
inland boundary was longitude 135* E.. and included in the 
colony was the island of Tasmania; in 1825, when Tasmania 
was separated from it, its western boundary was fi.xed as 
longitude 129® E.; at this date it had about 40.000 inhabi¬ 
tants. Transportation to New South Wales was abolished in 
1840; a proposal to revive it failed in 1850, the year that saw 
the commencement of the first Australian railway. The 
cessation of transportation in 1840 was a financial blow, but 
.some improvement came with the introduction of the indus¬ 
try of producing tallow by the boiling-down process. Hy 
1849 the trade in tallow was more valuable than that in 
whale oil had ever been. Tasmania (Van Diemen’s Land} 
commenced as a penal colony, and escaped convicts and 
other outlaws for a time terrorized both the aboriginals and 
the free settlers. In 1830 there were 24.000 inhabitants, a 
number nearly trebled when transportation was abolished in 

1853- 

Western Australia early suffered from a boom that at¬ 
tracted colonists to the Sw'an river area, colonists who could 
make little headway owing to the poor character of the land 
upon which they settled. By 1849 the population numbered 
fewer than 6000, and the colony, so poor seemed its prospects, 
even petitioned for convicts to be sent out; transportation 
went on until the last convict ship arrived in Australia in 
1868. by which time better land had been found. The slow 
progress is indicated by a population then of only 20,000. 

South Australia had a similar experience owing to a 
grandiose scheme outlined by Edward Gibbon Wakefield. 
In 1836 two shiploads of colonists, finding Kangaroo Island 
unsuitable, settled on the plains at the foot of the Lofty 
Range. The land needed hard preparation, disputes arose, 
and the colony went bankrupt. Good government and the 
discovery of copper pulled the colony round in the forties, 
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and by it li.ul 0 _^,»k>c) iiili.jbitaiits. Stuart's jourucy of 
Ifi! to tlic I'XtctisUiii of ^onth Australia's administrative 
bi)un<lar\‘ to the north Cf>ast, 

Queensland's pt-nal settlement, established on Moreton 
Hav in 1S24. lon^ rem.iined isolated, I'he discovery of the 
n.irling Downs was followeil by extensi\'e 'squatting.' 
Settlement spread, despite the hostilitv of natives in the 
north, and the separation from New South Wales was effected 
in 1859. when the population numbered about 28.000. 

Victoria made a late start, and its first settlement was 
made by enterprising colonists from Pasmania. Good land 
was found on the banks of the Yarra, and Mt'lbourne. con¬ 


sisting of a few huts in 1835, had a population of ()OOo in 
1840. .•\ustr<ilia h'elix did not look back, and secured separa¬ 
tion from New South Wales in 1851. when it had a population 
of 77.000. 

feature of the early development of both N'ictoria and 
South Australia was the migration of ‘overlanders' from 
New South Wales, riiese were drovers who brought sheep 
and cattle to the new settlements, and so helped to build up 
the pastoral iinlustry. 

The Importance of Gold. Co.d, in»n, lead, copper, silver, and 
gold were all known before 1831. With the exception of 
copper and ctjal, they had little importance. Copper was 
worked on a considi-rable scale in South Australia after its 


discoviTv there in 1844. and contributeil largely to the growth 
of that territory. In 1849 a number of Australians took part 
in the gold-rush to ( alihirnia; some hurried back, in com¬ 
pany with immigrants from all owr the world, on hearing 
of the disco\ery in 1851 by Edward Hargrayes (who had 
taken part in the Californian gold-rush) of gold near his old 
f.irm some distance north of Bathurst. Phis discoyery was 
iptickly followed by further finds near Melbourne and at 
Bathurst and Bendigo. But for the N’ictorian discoyeries 
that territory would liave lost many of her people to New 
South Wales; the effect upon South Australia was tempo¬ 
rarily disastrous, for nearly 30.000 men left for the new gold- 
lields, and the rising agricultural and copper production 
suffered a setback. N'ictoria was at first the biggest pro- 


iiu 



EXPLORATION AND DEVELOPMHNT 

ducer of goUJ, but there were finds in all states (*xcept South 
Australia, though those in Queensland and Western Aus¬ 
tralia did not become important f<ir many \-eurs. The jjopula- 
tion of the continent rose from 405.000 in 1850 to 1,145,000 
in i860, and if farming recei\’ed a temj)orar\- reverse, it w.is 
bound to forge ahead as a result of this gre.it increase. 

The gold production from allu\ ial diggings was usualh' 
precarious, and large-scale mechanical treatment of the golij- 
bearing rocks was involved in the developments that later 
took place at Mount Morgan (where gold was di.scovered in 
1S82) and Gympie, in Queensland, and in the Coolgardie and 
other goldfields of Western Australia (after 1885); this was 
also true of the Ballarat aiul Ben<ligo fields, in \ ictoria. 

Immigration. The tlirifty, hard-working Chinesi' who were 
attracted to the gold-diggings roused the resentment of the 
whites. It was this that raised in an acute form the question 
of the character of the civilization that Australia was to build 
up. It is true th.it the Chinese problem lessened as the 
diggings were worked out, but it was many years before the 
‘white Australia’ policy received legislative support. 

Ihe isolation of Australia and its distance from liurope. 
especially in the days of sailing-ships, when a five or si.x 
months' voyage was common, precluded rapid colonization, 
as also did the penal character of the early settlements. 
Assiste<l immigration to New South Wales was first adoptei! 
in 1831, and after Queensland’s separation that colony sub¬ 
sidized immigration for many years. In recent years many 
schemes involving assi.stance to British immigrants have been 
adopted in order to ensure a steady growth of the Australian 
civilization on a white and essentially British basis. Ihe 
problem is by no means easy. Australia is still largely empty ; 
near by are the densely populated monsoon lands; the wliite 
immigrant needs certain qualifications, including something 
of the pioneer spirit, if he is to fit into a scheme of steady 
Australian development. 

The net immigration— i.e., the balance of arrivals over 
departures—has varied considerably. As has been noted, 
the Californian gold-rush took people away, and the Aus¬ 
tralian gold-discoveries brought in many thousands, but 
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many left af^ain in wlien gold was found in New Zea¬ 

land. 1 lie period t)f the (ireat \\’ar not only caused a great 
ee.ssation of immigration, but Australia’s War eflorl saw the 
loss of nearly (lo.ooo, who died on \’arious \\'ar fronts, I'lie 
net immigration was over half a million in the period 1871-qo, 
but the next twenty years yielded only bti.ooo. The capacity 
to absorb and to retain people necessarily depends upon a 
number of factors, particularly upon the \ alue of the prinKiry 
production, which is itself largely dependent upon the 
seasonal rainfall. I*'or some years following the close of the 
(ireat War there was cortsiderable immigration, averaging a 
net annual increment of some ^0,000 people, but during the 
years of economic dithculty (lOJo-ji) there was a great 
decline in the number of arrivals. In 1931 10,000 more left 
Atistralia than enteretl it. Latterly, the balance has swung 
back, and in 19.58 iirri\ als outnumbered departures by 9000. 

The Increase of Population. Australia is unlikely ever again 
to multiply its population at the rate at which it increased 
in the decade 1850 (m. The increase will mainly depend, 
while the ‘white’ polic\’ is pursued (and this seems a per¬ 
manent policy), upon the nattiral e.xce.ss of births over deaths, 
although probably a steady immigratioti will be maintained 
for a long time. In this conne.xion it may be noted that 
altliough tlie birth-rateis not high (less than 20 per 1000 of the 
population), the death-rate is one of the lowest in the world 
—under 10 per 1000. It should be remembered that through¬ 
out the early period of settlement males enormously out¬ 
numbered females; they show a slight excess even to-day. 
1 he natural increase of population has in recent years been 
responsible for an annual increase of about 50.000. 

‘White Australia.’ Even before the abolition of transport¬ 
ation to New South Wales there were serious attempts to 
introduce coloured labour; natives from the New Hebrides 
were brought in. but the conditions were too difficult for 
them. Encouragement given by the Queensland Government 
in the sixties to the cultivation of cotton and sugar led to the 
importation from the South Sea Islands of labourers (known 
as Kanakas), whose condition was in many aspects for a long 
tijne little removed from that of slaver\’. By 1880 there were 
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tiver 10,000 of tlii'in, atul {io\'crnnH*iit attempts to roRulari/.e 
the trade hatl already been matle. As the svi^’ar industry was 
Iniilt up on tins labour, its prohibition awaited the fornttda- 
tion of a national policy. 

Other coloure<l innnif'ration. apart from the influx of 
( hiiiesf iti the {goldfields, was relatively small. I he north 
coast, witli its pearl-fi-'heries, <lepended upon importe<l 
Asiatic labour, and e\en Afj'hans appe.ireil in small numbers 
111 connexion with camel tr.insport. But the Australians, 
keenly aware of their empty territories and isolatetl position, 
as well as of their standartl of civilized life, set before them- 
seU'es the achievement of ’white Australia.' and it was this 
problem which materially contributed to the ilemand for 
federation and a uniform policy. I'he existinj* law governing 
coloured immigration dates, apart from subsequent amend¬ 
ments, from i()oi, Recruitinent of Kanakas was abolished 
.ind the repatriation of labourers provided for; all non- 
ICuropeans (other than temporary visitors) desirous of enter¬ 
ing Australia became liable to a fifty-word rlictation test. 
I Inis there is no direct prohibition of coloured immigrants 
—such a prohibition would have raised difficulties over 
coloured British subjects—but the law is effective. At the 
census the total number of non-Europeans, apart from 
full-blood aboriginals, was only qq.Soo; this figure includes 
all half-castes. Apart from the half-caste aboriginals, who 
increased in number between the censuses of 1921 and 1933, 
the great majority are of Asiatic origin, whose numbers 
declined. Many Chinese fill useful roles as cooks, launderers, 
and market-gardeners. 

1 liis policy necessitated drastic Government support for 
the sugar industr>^ and rai.sed in acute form the question of 
the development of the northern margins, which, at present 
emjity, are potentially productive. In recent years, also, 
much concern has been shown at the arrival of Italians, 
Cireeks, and others of a relatively lower standard of living, 
and quota arrangements have been put into operation per¬ 
mitting only a small proportion of these immigrants. 

Density of Population. The last census, taken in 1933, 
showed a total population.excluding aboriginals.of 6.629,839. 
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It was recently {December 1938) to be more 

than f>.C)f)o,ooo, fiivinj' an average flensity of ratlior over t\\<» 
])tT>ons per square mile. It is liardls' necessary, luninj' 
regard to ilte very obvious control exercised by climate and 
w.iter-Mipply to discios in detail the reasons why. outside the 
urbani/ed areas, the population slunild neces^arily be of only 
moderate densitv in the agricultural tlistricts, thin in the 
pa-'toral areas, and negligible in the arid tracts except where 
It)cal circum^l.lnces (sjjch as mining tlevelopment) lead to 
oase^ of settlement- Apart from the towns, which present a 
s{»ecial problem, the population is mainly in a relatively 
broad belt lying in the south-eastern margins, from nortli of 
Brisbane to beyond Melbourne, with outlying areas in the 
rift v.dley of South Australia, in the so\ith-west corner, ami 
m Northern and South-eastern rasmatiia. I'hat is to say, 
the bulk f)f the pop>dation is in the more temperate and 
better-watere<l areas within which agricidture can be estab¬ 
lished with relative success by the white population ; there 
are very few people on what Professor (iriftith Taylor calls 
the " frontier of settlement ■’ surroiinding the Arunta Desert 
and the central part of the Western Plateau—regions with 
no white population at all. 

lemarkable feature of the distribution of population is 
the extraordinary concentration in the capital cities. The 
following table shows the estimated population of the six 
state capitals* at the end of 1938: 


1 

h 1A11. 

1 

1 

City 

1 1 

I’orrL vTios 

1 I’t NCtNTACft: 0 > 
loTAI. St Alt 

1 I’OI'UiAtlON 

New South Wale A 

Sydney 

1,288,720 

43 4 

N'lctoria . 

Melbourne 

1,03(1,000 

t 

<,}uccns1aml 

Brisbane 

J 25 . 8 c)o 

3^*4 

South Australia 

Adelaide 

^ 21,^10 

54*0 

Western Australici 

Perth 

220.330 

47*6 

lasniania 

Hobart 

<> 3.1 50 

2(»*2 


• ulc iur inciropuiuan ulstnet, aiui there- 

lore include suburbs. They should bo rclatcxi to the areas inclu*dc<l within 
the Ixmfularies, These arc (in square miles): Sydney, Melbourne. 

I07 ; Ikisbanc. 385; Adelaide, ibi ; Perth, igi ; Hobart, 86. Fur com- 
jiarativo puriioses. it may be noted that the area of the London County 
1 ouncil is about 120 square miles, with approximately 4 2 million people 
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T aking Australia as a whole, the population in the capital cities 
is nearly half the total; it was rather more than a third in 1911. 

The principal reason for this lies in the development of 
manufacturing industries and the concentration of trade and 
commerce in these cities. Other contributing factors are the 
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Mainland 

The IrriiiA ric., miisC be interpn*tr(l in rrlation lo Aii>tr.iluii condtllons. 

Tlikt riup should Iv* c^mpsirrd tbc one showint; the 4ictiijl distnhutioii 

It^ud on a map $n a i'ommonu-faUM ftpotl 

slowness of dev’elopment of the more remote districts and of 
closer settlement in the more favourable areas, together witli 
the decline of mining, which has helped to reduce the non¬ 
metropolitan population, and with the attractions of city life 
in comparison with the isolation of pioneering conditions. 
It would appear that tliese capital cities carry a larger pro- 
j>ortion of the population than economic necessities dictate; 
on the other hand, it should be remembered that there are ito 
other really large cities (the urban population is about 64 per 
cent, of the total), and that primary production involves the 
extensive use of machinery, reducing the demand for labour. 
The question is sometimes raised : What is the population 
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that tlio cuiitim-rit could sujtport ? ’l'hi> qul■^tion is. however, 
.u'adeinic. Its answer in\-ol\es a larije number of considera¬ 
tions. >uch as tlie development of the suh-arid districts, tlie 
e\ten>ion of closer settlement, the permanence of the 'white 
Australia' ])olicv. and tlie limits of manufacturing develop¬ 
ment. the conclusion of I’rofessor (irittith Taylor is that 
■■ there is probably room for 20,000,000 folk in the east and 
south, engaged in agriculture and manufactures, before any 
serious congestion can arise. Hence . . . the necessity for 
settling the arid and tropical sparselands does not seem to 
be at all urgent."* Other estimates reach a considerably 
higher figure. 


Sl'.I.r-(,()Vl KNMFNT AND FfDKR.VTION 

I he beginnings of self-government date from the council 
of prominent colonists set up in iiS24 to advise the (iovernor 
of New South Wales; this was followed by a legislatis’e 
council, two-thirds of the members of which were elected, 
in 1842. The Australian Colonies (iovernment Act of 1830 
was passed to promote full self-government for the develop¬ 
ing colonies: the Constitution for New South Wales was 
approved in the middle of 1835. and \’ictoria. which had been 
severed from New South Wales by the 1830 Act, received a 
similar cotistitution a few months later. Tasmania, known 
ollicially as \ an Diemen's Land until 1853, had a constitu¬ 
tional history similar to that of New South Wales, receiving 
full self-go\'erninent in i83(), that year seeing also the passing 
of the South Australian Constitution Act. Queensland hacl 
to wait till iS3(). Western Australia ceased to be a Crown 
colony only in i8qo, just before the development of the gold- 
helils greatly increased its population. 

In general the measure of self-government grew with the 
increasing si/e and importance of the local populations, until 
full status was achieved. Self-government for the different 
states had many advantages; it w-as, indeed, inevitable in 
view of the great distances separating the chief settled areas. 

' '* 1 he Frontier* oC Settlement in Australia,*' in the Gfogtaphical lUviexv, 
January i<)jO. See also Tht Peopltug of Australia, edited by V. 1 >. Fhillips 
and Ci 1 .. Wood (Melbourne. 19^8). 
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But even before the setting up of the first state Constitution 
the suggestion of some sort of federal authority had been 
made. 

Six different legislatures meant si.v different policies, and 
acute differences arose from time to time over varying tariffs 
and land laws, over irrigation, coloured labour, defence, and 
other problems. It is possible to exaggerate the importance 
of these differences, for there was much friendly rivalry 
between the states, as well as a growing feeling of unity. 
The movement for federation strengthened so much that a 
l-'ederal Constitution was hammered out toward the end of 
the century, put to a referendum in five states in and 

agreed to by the requisite majorities. In 1900 the Imperial 
Parliament passed the necessary Act. and, provision having 
been made for the inclusion of W'estern Australia, a vote in 
tliat state completed federation in the same year. 

The first Federal Parliament met in May 1901. Its powers 
were sufficiently restricted to reserve a large measure of 
autonomy to the state Parliaments, which continued with 
their lessened but considerable powers. Among the first- 
fruits of the creation of the Commonwealth were the abolition 
of inter-state tariffs, the development of a national fiscal 
system, a uniform j)oIicy on coloured labour, a uniform postal 
system, and a national defence organization. It has furthered 
the growth of an intense national consciousness, and though 
state and Commonwealth interests sometimes clash, federa¬ 
tion has resulted in a remarkable measure of unification. 

The Commonwealth Government directly controls v’arious 
territories. In 1911 South Australia transferred to the 
Commonwealth the administration of the Northern 1 erritory, 
together with a debt of £4,000,000; this area was generally 
felt to be a Commonwealth responsibility. Five years pre¬ 
viously the British Government had transferred Papua to 
the Commonwealth. Norfolk Island is also hederal territory. 
The Treaty of Versailles mandated to the Commonwealth 
certain former German territories—North-east New Guinea, 
the Bismarck Archipelago, part of the Solomon Islands, and 
Nauru (the last jointly with Great Britain and New Zealand) 
—so that Australia, which liad always been keenly interested 
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wnifiicc and of flu- two ont'tatidini^ i it -ilionld Sfli-ct 

l-fik-ral tt-riifot y of <140 squan- in almo^t \ iii;in country 
KMincl the luadwaters tif tin- Murrumbid^ce. A beautiful 
and well-plantted city is arising at Canberra, with a inaLjtii- 
ficenf Parliament House, first used iti 1927. The Australian 
( .ipital lerritory has a population of more than 11,000; it 
contains over 2()o,ooo sheep atul more than 8000 cattle, while 
wheat-^rowinji lias some importance. A short railway con¬ 
nects Canberra (i>opulation. 9740) willi the new South Wales 
system at (hie.inlieyaii. and a line has been stirveyed to the 
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port of Jer\’is Bay, where jS square silem of laud have been 
acquired for Conmionwealth purposes. The development of a 
centre to be essentiallv Australian indicated b\’ the pro¬ 
vision of a National Library, a National School of I'orestry, 



Fig. 43- Federal Territory and thp. 
Position* of Canberra 


a National Museum of Zoology, a Solar Physics Observatory, 
and the Royal Military College. 


Occupations 

The physical conditions of Australia and the character of 
its settlement have determined its development as a pastoral 
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and a^^ricultural contim-iit. willi the addition of niining as 
an occupation where tlie geological and other conditions are 
la\’oural>le. Hut the i>olation which iinposetl <lependence 
upon oversea sojirces for inarnifactured goods and for many 
of the anienitie> of civili/ed life led tf) an early and steadily 
growing interest in manufacturing industries. This provides 
tile distinction between prirmirv anti secondary industries, 
and the attention given to secondarv industries fostered by 
conscious state assistance is a marketl feature of the eco¬ 
nomic activity. Primary production is concerned with the 
agricultural, pastoral, and mining occupations, secondary 
production with the treatment and manufacture of primary 
products and of imported raw materials. The emphasis upon 
industrial de\elopment has been a marked feature of the 
present century, anti may largely be related to the estab¬ 
lishment of the Cominonwealth, which directed attention 
to the problem of building up secondary industries in 
Australia as far as possible independent of outsitle sources 
of supply. 

1 hat this policy has had a substantial measure of success 
is illustrated by the proportions of the working population 
engaged in jirimary ami secondary production at different 
periods. 
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In the same period the number of persons classified in 
occupations described as ‘ commercial ’ increased from 83,918. 
or 9 2 per cent., in 1881 to 451,172. or 167 per cent., in 1933. 
and much of this increase must be attributed to the growth 
of factories and offices, including banks. 

As the category 'industrial’ includes not only persons in 
factory occupations, but those engaged “in other construc- 
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tional work, some separate figures for factors'-workers are 
illuminating. At the beginning of the century fewer than 
200.000 persons were employed in factories; iii 1936-37 the 
number was nearly 524,000. 'I'he added value in manufac¬ 
tured goods— i.e., the contribution of the work of the fac¬ 
tories to the finished product—increased from £33,000.000 in 
1902 to ^154.000.000 in 1936-37 ; the latter tigirre, even when 
reduced in accordance with changed price-levels, represents 
an enormous advance in barely four decades, which rctiects 
the great increase in the number of factory workers. 

It would appear particularly from the figures of the last 
three censuses that {>rimar5’ production is occupying a de¬ 
creasing proportion of the working population, while manu¬ 
factures and commerce have absorbed substantially increased 
proportions. This, while gratifying to Australia as showing 
an increasing degree of self-sufficiency, is not without its 
serious aspect, for the intrinsic strength of Australia lies in 
her capacity for primary jiroduction to yield her principal 
exports and financial strength ; her exports are essentiall)'^ 
exchanged for imports, mainly of manufactured goods. The 
largely artificial stimulation of secondary industries may 
conceivably have serious consequences if primary production 

should not maintain its relative position in economic develop¬ 
ment.^ 


State Activities 

Although the work of the individual pioneer has been of 
outstanding importance in tlie development of Australia, 
the individual state Governments, as well as the I'ederal 
Government, have all deliberately and consciously aimed at 
promoting expansion in pastoral farming, in agriculture, in 
mining, and in manufacture. Few countries can show such 
widespread and varied state activity. The peopling of the 
continent has been encouraged by schemes of assisted settle¬ 
ment dating from an early period and the distribution of the 
population directed by the encouragement of closer settle¬ 
ment, a deliberate policy of breaking up large holdings to 
promote more intensive production and a denser population 

Sec the report of the British Economic Mission to Australia. 19^9. 
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in tli'itricts wluTc- the condition'' .m' f.ivourable. State 
assistaiu'i' to ])astorali'>t'i takc< tnain forms; of particular 
■ <)n-'v<]in’nce is the drillinj' of larj^e numbers i)f artesian bores. 
I he dairv-farmer is inspected, and his products j'raded and 
^Miarameetl by ilie '•tate. 'I'lu* afiriculturist is ^ix on assistance 
in ol)taining macliiner\'. the larjie-scale use of which is a 
corulition of economic j)rod»iction in a think- poptilated land, 
wliile bounties and protectice dutie" are designed to encour- 
a^i- the establishment of new crops such as cotton and rice. 

Irrif'ation works have been directed by the different 
states to promote intensiv'e development atnl close settietnent 
m areas that were formerly pastoral. Agricultural research 
is another imjHirtant aspect of stat<* acti\ity. 

Mineral-prospectin{4 is subsidized, and aitl ^iven in the 
initiation ati<l <le\-elopment of ininini' enterprises. Manu¬ 
factures have been tleliberately built up behind a tariff wall, 
and with other artificial assistance, without which their 
success could liardly be assured; oversea firms have been 
thereby encouraj'ed to establish factories within Australia. 
I he railway tlevelopment has been all but exclusi\’ely 
developed by the individual slates, supplemcntetl by the 
(Ommonwealth. and unprofitable lines liave been run into 
almost i-mpty territory to encemra^'e settietnent or for otlier 
reasons. Individual states, as well as the Commonwealth 
(lovernment, have from time to time established particular 
enterprises, an outstandinj' example being the .Australian 
(Ommonwealth Hank. 

It is noteworthy that co-operative buying and marketing 
is an important development, especially in dairying and 
irrigation areas, while there is a strong tendency, encouraged 
by the state, toward stabilizing the marketing of the major 
primary products, wheat and wool, through bulk control. 


Iri<ig.\tion 

Irrigation has played such an important part in the recent 
development of South-east Australia as to necessitate more 
detailed discussion. It is naturally most important in the 
Murray basin, where an enormous amount of summer tlood- 
water is susceptible of utilization and large stretches of 
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alluvial land can be reached with the assistance of appropriate 
control. Owing to the regime of the river and its tributaries, 
conser\’ation of water is an essential feature, and immense 
sums have been devoted to the impounding of water beliiml 
barrages and the construction of regulating dams. 

The first important irrigation settlement was at Mildura, 
in \ ictoria. Here irrigation is based upon pumping ; opera¬ 
tions began in iS88. This was followed by development 
lower down, at Kenmark, in South Australia, in i8g3: in 
the meantime a large storage and diversion scheme ha(l been 
completed in i8()i on the Goulburn, in \'ictoria. b'urther 
use of the Murray water led to inter-state difficulties and the 
setting up of a permanent River Miirray Commission to 
regulate the use of the Murray waters and to undertake 
construction works. Broadly speaking, each individual state 
controls waters actually within its boundaries, but provision 
is made for the use of the waters of the Murray itself so that 
South Australia shall be properly provided for. With the 
exception of small areas in Victoria, these tliree states derive 
their irrigation water from the Murray and its tributaries— 
very largely from the tributaries. In the year 193O 37 they 
had the following acreages under irrigated crops: 

Acffs 

New Srjuth Wales ..... 

Victoria .... . . 21H.733 

South Australia ..... 42.J92 

Victoria had, in addition, over 300,000 acres of irrigated 
pastures and fallow land, relatively unimportant in the other 
two states, and thus clearly dominates in this activity. It is 
perhaps not surprising that in South Australia complaints 
have been made that the storage and use of the Murray 
water is causing a shallowing of the lower reaches and an 
increasing brackishness in Lake Alexandrina and Lake 
Albert, the water of which penetrates upstream when the 
river is at a low level. 

Artesian water is seldom pure enough for irrigation, and 
only a few acres here and there can be watered from this 
source of supply. Pumping schemes are more important; by 
this method 1000 acres are irrigated on the Murrumbidgee 
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at Hav. while on the Murray some 14.000 acres are under 
irrigation at Mildiira, ami there are further schemes at Herri 
(7000 acres). Kcnmark ((>500 acres), W'aikerie (dOoo acres), 
and other places in South Australia. 

I'he largest schemes of the Murray basin are ol the gravi¬ 
tation type, and involve large-scale storage, I'he (,*oulburn 
ri\er scheme in \'ictoria was the hr^t considerable one, and 



was originally based upon the Nagatnbie reservoir, which 
raises the summer level forty-bve feet, with storage in the 
W’aranga basin, a natural depression. Later the Sugarloaf 
dam (140 feet high, and with a hydro-electric installation) 
was constructed for further storage higlier up the river, and 
the whole scheme commands nearly a million acres of irri¬ 
gable lands, tliough only a proportion of this is actually 
watered by it. Echuca is the principal settlement, and the 
Yarrawonga weir, some distance above this town, will now 
enable further land to be irrigated. Below this town the 
Torrumbarry weir permits considerable irrigation by gravita¬ 
tion in the Kerang and Swan Hill districts. This weir is 
utilized to supply water for storage in a number of lakes. 
The Loddon and Campaspe rivers also supply some water. 

On the Murrumbidgee is the Burrinjuck dam, with a diver¬ 
sion weir 240 miles lower down, for an area of 200.000 acres 
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of irrigable lands. 'I here is a complete system of channels, 
main and subsidiary, with regulating structures, and the area 
contains the New South \\"ales experimental farm at Yanco. 

There are now storages on the Coliban river (running north¬ 
ward from the central liighlands of Victoria), which supply 
water to Bendigo and the surrounding district. I'arther 
west, four reservoirs at the foot of tlie Grampians store water 
for domestic and stock purposes in the Mallee country. 

The River Murray Agreement between the three interested 
states and the Federal Government resulted in the under¬ 
taking of co-ordinated schemes, still in process of completion. 
The Hume reservoir, just below the junction of the Mitta 
Mitta with the Murray, will ultimately store 2.000,000 acre- 
feet of water, derived from a catchment area cov'ering 6000 
square miles of well-watered mountainous country. This 
scheme is partially completed; the reservoir at present has 
a capacity of 1,250.000 acre-feet, shared equally by Victoria 
and New South Wales. This is the largest reservoir in the 
Southern Hemisphere, and provision has been made for the 
later installation of turbines for the generation of electricity. 
'I he stored water sliould permit of much more irrigable land 
lower down the river being brought into cultivation. An 
already completed part of the whole scheme involves the 
provision of water to Lake Victoria in the south-west corner 
of New South Wales for use in South Australia, the storage 
capacity being about 500,000 acre-feet. 

The total area of irrigable land in the Murray-Darling 
basin is estimated to be 1.500.000 acres. Outside the Murray 
basin large irrigation works have been planned in the 
Dawson valley, Queensland, where a storage of 2,500,000 
acre-feet (combined with a hydro-electric scheme) could be 
made available behind a dam more than 130 feet above the 
summer level of the river to irrigate some 200.000 acres. 

I he present development is, however, small. 'I here are a 
number of small schemes along the coastal rivers of Queens¬ 
land and New South Wales and in the south-west of Western 
Australia. Also worthy of note is the Maffra scheme, at the 
eastern end of the Victorian valley (where a reservoir at 
Glenmaggie, on the Macallister river, subserves the production 
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of sngar-biH't and daiiy produce), as well as the small scheme 
on the Werribee river, running into Port Phillip west of 
Melbourne. I he New South W'ales Government is investi¬ 
gating the possibilities of storage on the iMacquaric and 
Lachlan rivers; in the latter case a dam at Wyangala has 
been comi>leted for stock and domestic requirements. 


Communications 

It is not surprising that in the early days of development 
the principal method of transport was by means of bullock- 
wagons and horse-teams, while the camel was introduced at 
an early stage for transport in the more arid districts. To¬ 
day the rnotor-car and the motor-lorry are largely displacing 
these means of transport, and national highways and sub¬ 
sidiary roads are being rapidly extended. With some 850.000 
motor vehicles. Australia has one for eight inhabitants. 

Navigable Waterways. The rivers are of little value, al¬ 
though it is QXpected that the Murray—used to some extent 
by shallow-dratight vessels—will become a much more im¬ 
portant highway when the proposed series of weirs and locks 
is completetl. I he Darling and the Mumimbidgee will, it is 
hoped, be equally improved. In favourable periods the limits 
of navigation on the Darling, Murrumbidgee, and Murray are 
respectively Walgett, Narrandera, and Albury, but in general 
the respective limits arc Menindee. Hay, and Echuca. 

The River Murray Agreement, arrived at largely at the 
instigation of South Australia, which was concerned about 
the interference with the navigability of the Murray caused 
by storage and removal of water for irrigation, included a 
scheme for a series of thirty-five weirs and locks, nine on the 
Murrumbidgee below Hay, seventeen on the Murray between 
Echuca and Wentw’orth, and nine on the Murray below 
Wentworth. The individual works are allotted to the several 
states, and two locks on the Murrumbidgee, the nine locks 
on the Murray in South Australia, three others on the 
Murray at Wentworth, Mildura, and Euston, and two im¬ 
portant diversion weirs at Torrumbarry and Yarrawonga 
have been completed. The object is to keep open the 
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proNisioii of |ock•^ on tlic Murray, tin- n-io of (he rj\fr li.a-' 
not apparently in<'rea'' 0 (i. I In- weirs sei-in to lia\<- incia.ised 
‘^iIrinK in the lower coiirs<v The j>rin(ip,il traffic on it i'. 
the seasonal transport of wool to the rail terminals. 1 In* 
development of railways and of nriot(»r transport in the 
Miirra\’ basin has in fact tended to a fh-creasmt; use of tiu* 
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river, for transport is unlikely to become large unlc.ss a port 
is created at its mouth, a costly project. 

Short sections of the lower courses of eastern coastal rivers 
have a limited value, while if the north should ever be 
developed, several rivers, such as the Fit/roy and the Koper, 
would prove useful. 

Railways. Of necessity Australia has developed railway s, 
which now have a total length of about 28,000 miles. Indeed. 
Australia has a greater mileage of railway in relation to 
population than any other country in the world. But there 
is no real railway system, owing to the individual slates 
having built up their railways independently. This has in 
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particular rcMiltod in a nonconformity of gauge that has 
long been realized as a serious liindrance to through traftic 
and as a strategic disability in a possible time of emergency. 

.\s might be expected, tlie two most develope<l states have 
the two most centralized systems. This is specially well 
marked in \'ictoria. where Melbourne, situated at the domi¬ 
nating opening in tlie coastline, is the centre of a number of 
lines radiatit^g east, west, anti north ; the physical control is 
very notable. In New South Wales Sydney is the nodal 
railway centre, and the domination of Melbourne anti Sydney 
in population anti commerce is largely attributable to their 
railwa\’ communications. 

1 ho Eastern Mighlantls not only presented considerable 
engineering ditTicuIties, but help to account for the charac¬ 
teristic features of the railways in the east. The railway may 
be follt)wed clinging more or less to the coast from Cairns to 
south of Sydne\'. but no line passes along the coast into 
\’ictoria, because the highlands come so close to the sea. 
especially noteworthy being the ridge that projects at Cape 
Howe. The Kilmore Ciap secured easy access for Melbourne 
into the Murray basin, but in Queensland there is a string 
of ports in Cairns. Townsyille, Rockhampton, and Brisbane, 
each with a railway running westward into the interior »)f 
the state. Here, as in the other eastern states, the object 
has been to connect the interior agricultural, pastoral, or 
mining centres with the coast, but it is worthy of note that 
between Brisbane and Melbourne there are long stretches of 
track following the interior flank of the Eastern Highlands. 

In the Murray basin development has been mainly based 
upon railways. From Melbourne numerous lines reacli the 
Murray, as well as a number from the New South \^’ales side. 

1 he river carries railway-bridges at a number of places, 
including Albury, Yarrawonga, Echuca, Gonn Crossing, 
Euston, and Miiclura. In South Australia Morgan is linked 
with Adelaide, and in New South Wales Sydney sends out 
tentacles to tap the Murrumbidgee at Hay and the Darling 
at Menindec and Bourke. Newcastle is linked with Walgett. 

In South Atistralia there is a peculiar development, largely 
the result of the settlement being mainly confined to the rift 
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xallcv ininul the two fiituirl-'liapccl opciiiii^>. the St \ inceiit 
.iiul Sprncor tiiilfs. I'luTo i' a lart.iin r.idial arraiif'onipnt 
Iroin Perth in \\'«•^1crn An-'tr.ilia ; el>owh<To in tlio west and 
north tluTC ar(“ oidv a few relati\a'l\- ^hort lines running 
iiilaiul from (ieral<lt(tn. Port HcnUand. and Darwin. I as- 
mania lias a tliron^h liiu- from Hobart to Launceston, and 
some other limited <leveloj)inent. I'hieflv in northern districts. 
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Nearly all the mileage open for general tratbc is owned by 
the individual states or by the l’'ederal Government. I'he 
railways of Queensland, Western Atistralia, and Tasmania 
are of narrow gauge (3 feel (> inches); in New South Wales 
the gauge is standard {4 feet 8i inches); in Victoria it is wide 
(3 feet 3 inches); while in South Australia all three gauges 
are met with. The principal Lcderal lines are (i) from 
Darwin to Hirdum (3 feet b inches), (2) from Port Augusta 
to Alice Springs (3 feet (> inches), (3) from Port Pirie to 
Kalgoorlie (the trans-Australian line, of standard gauge). 

It i.s theoretically possible to travel by train from Cairns 
through all the state capitals to Murchison, in Western 
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Australia. An atialy-'i'' <>t the jourru-v fiom Hn-baiu t.i 
JVrlh—nearly .JnfK* tniU-'^ and takinj,' on-oi li\a- dax- 
illustrates clearls' the inconvenience of the e\i-tiny' railway 
de\elopment. ( 3 ne break of gauge i^ now avoided b\- tlie 
construction of a standard-gauge line from South Jin-bane 
to Kyogle. iiisitlc the N'ew South \\’ale> border, an<l tlie 
relaying of the track from the latter j)lac(“ to (irafton. At 
Alburv the \'ictorian wide gauge is used, whicli goe- on 
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through Melbourne and Adelaide to Port l-’irie. in South 
Australia, but, in addition to the change of trains at Albury, 
fresh trains are used at each capital city. A recently 
constructed standard-gauge line {part of the Commonwealtii 
line) runs from Port Pirie to Port Augusta, from which point 
there is a clear run on standard gauge to Kalgoorlie, across 
the Nullarbor Plain, which is without a single permanent 
stream. (TJie bores of this region provide saline water, so 
that storage of fresh water at intervals along this line is 
necessary for supplying the engines.) From Kalgoorlie to 
Perth a narrow gauge is used. 

Many conferences have been held to discuss the gauge 
problem. In 1921 agreed proposals were formulated ; standard 

iJi 



Al'STRAf.IA AND XKW ZEALAND 


was rc-talinnifiulcd for a tlirouj;li liiu* from Brisbane 
to I'rcmaiitle, a-^ well as the <'on\aTsioii of all the iioii-stamlar<l 
f'aui'e lines in X’ictoria and South Australia. This would 
cost a \ er\’ larf.;c s»nn 

It is of considerable importance that a deliberate policy 
<if constructing lines into sparsely peopled or empty districts 
to pa\‘e the way for settlement and de\eU)pment has been 
{’enerally pursued. Some lines, on which perhaps a train 
rvms twice a week, or even less fre<p.iently, necessarily show 
.1 hnancial loss, but it does not follow that in the loiiK run this 
policy is uneconomic ; however, it ha^ be(*n sharply criticized. 

Aerial Development. I'he wide and thinly populated spaces 
of .\ustrali.t, together with generalK’ favourable atmospheric 
conditions, have led to considerable development of a means 
tA transport that is relatively independent of surface condi- 
titms. With state encouragement, especially by subsidies, 
by the pro\’ision of aerodromes and emergency landin^'- 
Krounds. ami by meteorolo(»ical services, there are now well 
over 20.000 miles of rej'ular air routes with fn-quencies vary¬ 
ing from t)nce weekly to twice daily. 'I'he lousiest subsidized 
routes are the Australian-controlled section of the air-mail 
route from Britain, that from SinKa]>oro to Brisbane ria 
Darwin (4,{()o miles).' and the route from Perth to Daly 
Waters lAa Carnarvon and Broome (2250 miles). An impor¬ 
tant recent addition to the unsubsidized mail services has 
been that from Darwin to Adelairle I'ia Central Aiistralia 
(1740 miles). The time saved by aerial transport is often 
vei\’ great; tluis the mail between Dai^vin and Brisbane, 
which \iscd to take a month, now arrives within two days. 
I'or emergency purposes in regions witli poor surface com¬ 
munications there is a wide sphere of usefulness. A notable 
development has been that of the ‘ flying doctor,' with 
associated air ambulance services; ‘outback* settlers are 
given urgently needed medical attention, which is often 
called by means of small wireless transmitters. Another 
emergency use is to carry fodder to stock during drought. 

Oversea Communications. Although Australia is remote from 

^ The air*niail Iroin England to Sydney takes days. It now goes from 
Darwin via Groote Eyfandt. Townsville. Rockhampton, and Brisbane 
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Europe, her commercial importance is sucli as to insure well- 
ileveloped shippiii}' services. Thus tlie liner ser\ ice> averaj^e 
more than two sailings per week each way between Australia 
and Britain. The position of Australia, moreover, is such as 
to command traffic via both the Suez and Panama Canals, U" 
well as via the Cape of Good Hope and Cape Horn. I here 
are sailings from tlie maritime countries of Europe, Dutch 
boats reach Australia via Java, important conne.xions exist 
with V^ancouver and California via Fiji and Hawaii, whiU* 
contact is maintained with Indian and Japanese ports. 

1 he shortest way from Britain is through the Suez Canal; 
the route London-Suez-Colombo-Fremantle is 95.37 nautical 
miles. Fremantle, however, is remote from the south-east 


region, which yields the heaviest traffic, but the trans-conti¬ 
nental railway and the aeroplane service have considerably 
added to the importance of Fremantle for passengers and 
mails. Melbourne is another 1650 miles farther, and Sydney 
is 57b beyond that, giving a total of 11,763 miles from Lon¬ 
don. This compares witli 12.222 miles between Liverjjool 
and Sydney via the Panama Canal, so that Sydney is roughly 
the same distance from Britain by these two routes; there 
are, liowever, many more ports of call via Suez. 

A good deal of traffic reaches Australia by way of Ca])e 
down, as the further 1000 miles of steaming (in comparison 
with the Suez route) is compensated for by the avoidance 
of canal dues. The great circle route via the Southern Ocean 
is avoided, as it passes near the danger zone of the Antarctic 
ice. On the return voyage round the CajK* a call is usually 
made at Durban for coal. The cargo carried—c.g., wool—is 
often valuable enough to make it worth while to use the 
Suez Canal. 

An important effect of the cutting of the Panama Canal 
was to bring Eastern Australian ports much nearer than 
formerly to the manufacturing region of the United States. 
I hus New York, which by the Cape route is 13.083 miles 
from Melbourne.was brought within 10.400 miles via Panama, 
which compares with 11.654 miles from Liverpool to Mel¬ 
bourne via Suez or 12,966 miles via Panama. The shortest 
routes to Sydney from New York and Liverpool give a 
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advant;\j;e to the former port. Nevertheless, the prin¬ 
cipal channel of Australia's oversea trade is through Suez. 

I here is little traffic across the wide spaces of the Pacific 
between Australia and South America, but many boats 
returning to Europe take advantage of favourable winds to 
( a|)e Morn to reach home via the Atlantic. Few sailings sliips 
are now engaged in the shipping industry-, but a few survive 
in the grain trade between Europe and Australia. Such 
vessels go out by the Cape, cutting across the south-east 
trades in the Atlantic Ocean, and utilizing the west winds to 
carry them to Australia; tliey return by Cape Horn, helped 
by the south-east trade in the South Atlantic, but making a 
wide (/clour in the North Atlantic before the west winds carry 
them home. {See Fig. 12.) 

In the year i93f>-37 oversea shipping that entered 
Australian [)orts was made up as follows: 



No. in Vt Ls 

Voss Kcn: 

SliMincr 

Sailing . 


0,245.707 

28.423 


1 here is a very considerable coastwise traffic, which is. 
however, statutorily confined to Australian vessels. 

Ihe relative importance of the leading ports may be 
gauged from the following figures for IQ36-37: 


ioTAL SHMMMNC 
Sytliloy 
Melbourne 
Adelaide 
Newcastle 
Brisbane 
Fremantle 
Townsville 
Ifobart 
Fort Kembl.i 


^ ft % 

Ion 


NXOh 


|•;NT^;RI•.D 

“>,>> 93.395 
S.I 73 . 04 J 
^•M 30 . 75 •f 
•1.875.73-i 

• 4 . 4 <> 9.773 

3.512. 

1.408,390 

'.* 39.593 
1.123.482 
OJH.H 39 


It is. however, necessary to remember that the figures 
include those of interstate trade. In particular, those for 
Newcastle and Port Kembla, the two important iron and 
steel centres, are greatly swollen by interstate shipping. 
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AUS'I'KALIA: ECONOMIC GEOGRAPilV 

The general lines of Australian development have already 
been indicated. Carefully fostered secondary industries have 
been added to the pastoral, agricultural, and mining occu¬ 
pations, but in developing the latter one natural resource has 
suffered considerably. The wealth of the continent in trees 
of economic importance has seriously declined, and only in 
relatively recent years has attention been given t<j their 
conservation. 


I'OKESTKY 

Only a comparatively small portion of Australia is devoid 
of tree or shrub growth, though much of it is necessarily of 
a xerophilous and stunted character. 'I'hc areas which are 
naturally thickly timbered are confined to the well-watered 
margins, the 70-inch isohyet roughly indicating the limit in 
the tropical and the 30-inch isohyet in the extra-tropical 
latitudes. Unfortunately, these areas are among those best 
suited to agriculture, and have been largely cleared in the 
early days of settlement with little discrimination, so that 
the forests remaining for commercial exploitation and the 
forest reserves that have been created in each state are 
mainly in more elevated and inaccessible districts, in which 
fire control (a very important aspect of forestry in Australia) 
is relatively difficult. The principal true forest areas are 
found in the south-west corner, between Perth and Albany, 
in the Otway and Gippsland districts of Victoria, on the 
coastal margins and mountain slopes of Victoria, New South 
Wales, and Queensland, and in Tasmania. A belt of wood¬ 
land is often found along the rivers, such as the belt of red 
gum along the Murray and its tributaries. 

There is a large import of softwood from North America 
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and Scandin<»via. as Australia is not rich in timber of this 
type. 1 he chief soft timbers incliule the rod cedar of the 
hot. wet margins of Queensland north of Ingham, a hand¬ 
some dark red wood widel\- used for furniture, and the Huon 
and King William jiines of West ami South-west Tasmania. 
It is of interer.t that many plantations of introduced conifers, 
notably the Monterey pine—a <piick-growing species—are 


being made especially in South Australia, which is very 
tleficient in timber. 

Most of the hardwoods are eiicalypts, an exception of some 
importance being turpentine, a broad-leaved tree of the 
eastern forests, used for wliarves and piles because of its 
resistance to teredo-borers. The eiicaU’pts are remarkable 
for their strength and durability, as well as for their rapid 
growth, and in many instances for their great size. Among 
them is ironbark, four varieties of which are found in the 
extra-tropical forests of the east; it is remarkably resistant 
to decay and even to fire, and is widely used for heavy 
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timber and for railway-sleepers. I'he forests of the south¬ 
west comer include the eucalypts jarrah, karri, and tuart : 
the first is very valuable for piles, sleepers, and wood-pavinj.: 
blocks; karri is verj’ tough, heavy, and dense, is less easy to 
work, but is useful where hard-wearing timber is needed. 
Many other eucalypts. among which the mountain ash of 
Gippsland is worthy of mention, provide valuable timber for 
joinery, flooring, furniture, wheelwrights' work, an<l other 
purposes, while there is a big demand for timber for posts, 
fencing, and fuel. 

Sandalwood is of some importance in the scrub areas of 
Western Australia; it is exported to China for making joss- 
sticks and for ornamental purposes, and a little oil is also 
extracted. Other products from Australian trees include 
eucalyptus oil, extracted chiefly in the south-east from the 
leaves of young gums; besides having value in medicine, the 
oil is used in certain smelting processes. Many trees, both 
eucalypts and acacias, yield tannin, but the total production 
of tan bark is not very great. 'Fhere is some export, chiefly 
of mallet bark (from Western Australia), but in recent years 
greater quantities of tan bark have been imported, mostly 
from Natal, where the wattle plantations—grown from Aus¬ 
tralian seed—have greatly flourished. 

In the year 1936-37 timber imports were valued at about 
i!i,253,ooo and exports at about £485,361; the sandalwood 
exports reached more than £85,000. With more scien¬ 
tific methods of forest conservation and exploitation, to which 
serious attention has been directed only in recent years, the 
timber industry of Australia is likely to become increasingly 
important. 

Pastoral Production 

Among the natural advantages of Australia for stock- 
rearing are the abundance and drought-resisting properties of 
the native grasses and other fodder plants. The indigenous 
grasses are excellent for animals reared both for fattening 
and for the production of wool, and in a land suffering 
seriously from drought it would be impossible to replace 
them by cultivated plants; the vegetation renews itself 
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irm.tikaliK altri diouj^lit. It K true that in ninrc trinporato 
atid wrttd ait'.is. wIioro sotthiuont is clos<r, other plants 
ha\c hfcn sncce».liilly introdnccal. j>articularly for dairying 
inirposc'', 1 inis paspalnin, a niembor of the millet family 
Irorn South America, has done well in tlie coastal districts 
<if New South Wales and Egyptian clover in South Australia. 
(»ra.ssi'S of tlie summer rain areas are of gre.iter variet}' and 
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of greater feeding value than those in the regions in which 
the principal rainfall comes in winter, and are therefore better 
suited to cattle than to sheep, although the shorter types 
more suited to sheep grow plentifully among the larger ones. 
The Mitchell grasses common on the black and red soils of 
the interior of New South Wales. Queensland, and Northern 
I'erritory are among the best known. The enemies of the 
native grasses are rabbits, drought, and over-stocking. Their 
growth is inevitably slow in drought periods, and much 
country has been depastured through over-stocking, which 
prevents adequate seeding Attention is being given to the 
14U 
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conservation of the natural pastures ajul to tlie breedini; of 
native grasses, which, experiment has shown, can he im- 
pro\ed. 

In addition to the grasses, there are numerous sallbushes 
adapted to alkaline soils. Possessing succulent leaves and 
deep roots, these plants grow on a small rainfall, are very 
resistant to drought, and, though not ustially eaten by stock 
wlien other herbage is available, tlioy prove an important 
reserve in dr>' periods. Saltbush has not the fodder walue of 
the grasses, but will keep sheep in reasonably good condi¬ 
tion for a long time. Some varieties have a creeping habit, 
others grow to considerable size; thus old man saltbush, 
common in the drier parts of Queensland, New South Wales. 
Victoria, and South Australia, grows to a height of ten feet, 
The number of each of the different types of stock \-atie> 
considerably from year to year, mainly as a result of periods 
of drought, Australia has suffered eight droughts since tlie 
opening of the century; some have been prolonged in many 
pastoral districts over several years.* The countr\- recuper¬ 
ates rapidly when the good rains return. 

Horses. The importance of the Iiorse in a stock-rearing 
and agricultural country like Australia can hardly be over¬ 
stated. There were 1,700,000 horses in 1937. of which 
Queensland, with its great cattle-runs, had zb per cent. 
To the stockman the horse is indispensable, although the 
motor-car has largely displaced other vehicles, even on the 
cattle-station. Horses are bred in large numbers for farm 
use, and though the tractor is being increasingly introduced, 
it is not surprising that there are many horses in the agri¬ 
cultural districts. New South Wales has rather more than 
Queensland, and. despite its small size. N'ictoria has 20 per 

* ■■ Reports from Alice SpniiRs state that in consecpience of the recent 
lorrcntJal rams the river Finkc is running for the first tune in seven years 
.Many children have never previously seen rain, and they will soon see the 
drought-stricken country carpeted with wildflowers. The rains mean the 
turning-point in the fortunes, or rather the long misfortunes, of many 
htation-owners."— Th^ TifHes, January 27, 1930. 

■'The recent widespread rains have not only much improved the wheat 
yield, but have transformed the pastoral areas [in Soutli Australia], The 
general Australian outlook ... is the brightest for the past ten years. Tin- 
rains liave rehabilitated large sheep areas, which were previously desert, by 
arresting sand-drift and soil erosion ."—Thr Times. November lo. 1030. 
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lont. of lilt- wIioU' numlxT in tho countr\'. while South 
Ausit.ilia h.i'. 11 per cent, and Western An>tralia q per cent. 
I'astnania. as niif'ht be expected from its phy^^ical conditions, 
lias relativelv few horses. b»u Northern Territorv, altliough 
its total is small (2 per cent.), has by far the greatest number 
per head of population. 

There was at one time a considerable ex])ort trade in 
horse<, e-'pecialK’ to India, for r<“mount piirj>oses. It has 
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declineil to small proportions in recent years, India being 
still, however, the chief market. The tendency for the horse 
population to decline, which has been noticeable for some 
years, is likely to continue with the increasing use of motor- 
transport. 

Cattle. In 1937 the total number of cattle was rather more 
than 13,000.000, having recovered after a decline (to 
11,500,000 in 1927) due to drought and a falling-off in the 
frozen beef trade. Broadly speaking, cattle are chiefly 
reared in the regions of good rainfall, and show the greatest 
concentration in the well-watered coastal districts lying 
north and south of the Queensland-New South Wales boun- 
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dary and in the Otway and Gippsland districts of Victoria. 
On the other hand, the use of artesian water in more arid 
districts has facilitated ranching, especially in the savanna 
belt, while as cattle are less averse than sheep from tropical 
latitudes, they show a more general distribution over the 
continent. It is noteworthy that tick fever hinders cattle¬ 
rearing in the Cape York Peninsula. 

The bulk of the cattle are beef cattle, raised on a more 
or less extensive scale for slaughtering purposes. Where 
settlement is closer, and the climate and other conditions 
favourable, dairy cattle are being increasingly reared. The 
following table shows the distribution of cattle among the 
different political divisions for the years 1927 and 1936: 


Division 

Caitlc and Daikv Cou*^ 

All CATTLf 

Daikv 

Cows 

*927 

1 <H 0 

1927 

1 1936 

New South Wales • 

2.^*49,000 

3.281^.000 

894.000 

1.070.000 

Victoria 

1.43O.000 

2,005.000 

626,000 

968.000 

Queensland 

5,226.000 

5.951.000 

O45.000 

915.000 

South Australia 

31O.000 

328.000 

118.000 

170.000 

Western Australia . 

1*47.000 

793.000 

71.000 

126.000 

Tasmania 

31 1.000 

262.000 

07.000 

94.000 

1 Northern Temtory . 

835.000 

855.000 

Not av 

ailable 

Australian Capital 




1 

Territory 

0 , 2 OQ 

9.900 

1.400 

t. too 

Totals 

1 1.0 16.200 1 

13.491.900 

2.422,400 

3.3m,100 


So far as the total of cattle is concerned, it is clear that 
Queensland dominates, with some 45 per cent, of the num¬ 
ber, while the large number of Northern Territory (having 
regard to its scantily peopled character) is also significant. 
The table also brings out the very high proportion in relation 
to area of dairy cattle in Victoria. In general the figures show 
an increase in the total number of cattle, but a proportion¬ 
ately greater increase in the number of dairy cows, suggesting 
the growing importance of dairying: they also reflect the 
varying physical conditions in the political divisions. 
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It may be noted here that there is only a small export of 
live cattle, and that the small import of cattle is mainly 
confined to pedit^ree stock for breeding purposes. 

Beef Cutile. The cattle-rearing industry has been greatly 
lielped and stabilized by refrigeration and canning, which 
have made possible an export trade in beef; this export 
trade has been subject to considerable fluctuations, and 
has even been subsidized bv the Federal Go\cnunent. An 
expanding population provides an increasing market (the 
consumption of beef per head of pojjulation is very high), 
and some 3,000,000 cattle are annually slaughtered in 
Australia, of which about 80 per cent, are for home con- 
sumptiojj. 

While beef cattle are reared wherever cattle-raising is 
carried on, it is in the savanna belt that they are particularly 
found. J his is illustrated by the small proportion of dairy 
cattle in those parts of Queensland, Northern Territory, and 
Western Australia traversed by the zone of tropical gnissland. 
Cattle-runs, extending in some cases to thousands of scjuare 
miles, characterize this region, but the distribution of the 
animals is not uniform, being dependent to a large extent 
upon the quality of the pasture and upon the water-supj^ly. 

I hus, in Northern Territory the basin of the Victoria river 
and the Barkly Tableland—both outside the artesian areas 
—contain most of the cattle. There are large numbers in 
the Kimberley district of Western Australia and in the 
Fitzroy basin, largely served by artesian water, while Central 
Queensland is similarly favoured. There is a number of large 
stations round the Macdonnell Ranges in Central Australia, 
and artesian water permits cattle-raising even in arid dis¬ 
tricts like the Eyre basin, though such areas are necessarily 
only lightly stocked. The beasts on these extensive runs— 
chiefly Shorthorns and Herefords—are of enormous size, and 
dwarf the dairy cattle of the wetter and more temperate 
regions. They may be fattened on the stations or near to the 
markets at which they will be slaughtered; herds may be 
driven hundreds of miles to the railhead, artesian bores 
being invaluable for keeping open the stock routes, and it 
is a tribute to the quality of the native grasses that the 
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beasts generally keep in good condition during the long 
jotirneys. 

Other areas of importance for beef cattle are the l^pper 
Hunter and Upper Murray districts, which supply much beef 
to the towns of the south-east. Eree/ing and canning works 
are chielly important in Oueensland. wliile the hides are 
either absorbed by Australian tanneries or exported. 
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Dairy CatUe. As the foregoing table shows, the proportion 
of dairy cattle in New South Wales. Victoria, and Tasmania is 
large, wliilc the big total of all cattle in Queensland masks 
the large numbers of dairy cows kept in the south-east of 
that state, an area in which dairjdng has made particularly 
rapid progress in recent years. It is not surprising that 
dairying should concentrate in the wetter margins of the 
more temperate latittides, quite apart from the large local 
market due to the concentration of population in those 
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districts. The dairy cattle are chiefly Shorthorns. Ayrshires, 
or Jerseys, and are small in comparison with the huge beef 
cattle of the interior. 

The coastal dairying belt extends from north of Brisbane 
through New South Wales to Gippsland and the Otway tlis- 
trict of \’ictoria. the principal break being in a district round 
the Hawkesbury river, in the hinterland of Sydney, where a 
large area of poor sandstone is unfavourable not only to 
dairying, but to general agricultural pursuits. Dairying can 
be carried on with reasonable safety in this coastal belt, 
where the rainfall exceeds about 40 inches in the warmer 
latitudes and 25 inches in Victoria; nevertheless, the silo for 
storing fodder is an important feature of the farms on which 
dairy cattle are kept, and large quantities of hay (chiefly 
wheaten and oaten hay) are grown. Factories for butter- 
and cheese-making are scattered through the dairying di>- 
tricts. and there is an export trade in butter, cheese, and 
condensed and dried milk. 

In neither South Australia nor Western Australia is dairy¬ 
ing firmly established; that is to say, while the requirements 
of the local markets are mainly met. there is no surplus of 
milk products for export. In these states the temperate 
districts with a reasonably good rainfall suffer from summer 
drought, and therefore are climatically less well suited than 
the south-east for dairying purposes, although this hardly 
applies to the well-watered south-west corner of Western 
Australia. The numerous short coastal rivers of the south¬ 
east. where there is no well-marked dry season, are very 
favourable to this occupation. 

Irrigation has made possible a considerable development 
of dairying. Irrigated land, upon which close settlement is 
aimed at. is necessarily relatively expensive, and the pro¬ 
duction of butter and cheese—commodities that will bear 
considerable freight charges—is a feature of such districts. 
The keeping of dairy cattle based upon the growth of fodder 
crops—lucerne being prominent among these—is an almost 
invariable accompaniment of irrigation, and in such districts 
co-operative methods are facilitated by the relatively small 
size of the holdings. New South Wales and Victoria, the 
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in wliuh irrigation is most developed, thus have tlieir 
co.i>tal dairy herds supplenientod bv dairy cows in the drier 
int(nor. 1 he coastal districts, however, dominate in this 
occupation ; at present rather more than lo per cent, of the 
dair\' ctiws in \’ictoria are in irrigation areas. 

Smct“ the beginning of the century the jjroduction of butter 
and chee-<e has more than ilonbled, an<l th(‘ value of the 
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exports, which has fluctuated considerably, in 1936-37 
reached over £7.000.000 in the case of butter and £307.000 
in the case of cheese. In atldition there was an export valued 
at nearly £681,000 of concentrated and preserved milk, in 
the production of which N’ictoria predominates. The high 
I lian butler is attributable among other 

things to the sunny, open-air conditions in which the cows 
graze ail the year round and to the careful supervision of the 
production at all its stages. 

Sheep and Wool. 1 he production of woolle<l sheep dominates 
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the economic activity’, and in this Australia leads the world. 
Since 1890 the total number of sheep has fluctuated ('onsuler^ 
ably round a mean of about 102.000.000. the variations being 
largely due. of course, to drought.' On the other hand, in 
recent years, owing to the use of artesian water and of other 
water-supplies, together with greater care in stocking the 
runs (the aim of which is not to stock an area up to its 
capacity in a favourable year), the ttuctuations have not been 
striking. The maintenance of this huge number is remark¬ 
able in view of the fact that some 18,000,000 sheep and lambs 
are slaughtered annually for their meat. Australia contains 
some 16 per cent, of the world’s sheep, more than any other 
political division of the world, while in the quality and f 
quantity of wool jjroduction the Commonwealth is without' 
a rival. 

This great industry may be said to date from 1797. when# 
merino sheep were introduced from the Cape of Good Hope.( 
Captain Macarthur, de.scribed as" the father of sheep-farming 
in Australia." established the first extensive sheep-farrn at 
Camden, in New South Wales, in 1805. The penetration of/ 
the areas inside the coastal districts was, however, necessary 
for the development of the industry, and the remarkable 
increase in the number of sheep dates from about i860, when 
the total was only some 20,000,000. 

Sheep on the whole prefer more temper ate c onditions than; 
do cattle, and although there are considef^le numbers in 
certain parts of the savanna belts, especially in Western 
Australia and in the artesian area of Central Queensland, the 
principal concentration is in the more temperate areas of 
the south-east, in New South Wales and Victoria. Sheep) 
cannot compete with cattle in the wet coastal lowlands, and 
are chiefly found in the belt enclosed between the 15-inch 
and 30-inch isohyets, though they occur in considerable 
numbers in areas in which the rainfall may decline much 
below 15 inches. The open plateau lands of New South 
Wales carry large numbers, as does the interior slope of the 

‘ The maximum number ul sheep, exceeding 113.400,000. was recorded 
in 1937. the latei»t year for which figures are available. 
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Iva'ilcin Highlands m tliat st.itf. thf tleiisitv dt'cliiiing toward 
till' inorr and west atul iiortli-wcst of the state. ! licre is a 
notable concentration on the volcanic soils in the western 
half of the (ircat \ ictorian \ alley. In Tasmania slieep a\oid 
the bleak and wet western half of the island. The merino 
ts’pe predominates even in I'astnania. but the heat and sun¬ 
shine of the mainland leads to deterioration, so that more 
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vigorous stock, chielly from temperate Tasmania, has con¬ 
stantly to be introduced. Die breeding in Central rasniania 
of merino flocks of high standard is very important to the 
m ainland in dustry. While the merino type predominates— 
with ^iritnis sub-types adapted to different climatic and 
pasture conditions, a large type being associated with the 
plains and a smaller breed with the liighland pastures— 

( other breeds, such as Lincoln, Leicester. Shropshire, and 
Southdown, are found in the more closely settled as distinct 
from the more specifically pastoral areas. They are crossed 
in increasing numbers with merinos for the mutton and lamb 


trade. 
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Each dot represents 
20,000 sheep. 
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I Ilf (iistribution of sheep, totalling 113.000,000. among the 
political <li\isions in 1937 was as follows: 


Vf.n< i.sTAcr 


New South Wales 4 ft' 4 ^ 

^hiceu^ilan<l 

\ jcti>na 10 05 

Smith Au>tralia 7*4>i 


I’KRCtNI AGl 

W estern Australia 7 7 

iasmania . 2*22 

Australian Capital 

remtory 0*2^ 

Northern Territory . 0*02 


riifsf proportions show relatively little change from year 
to year; they need to be judged in relation to the areas of 
the states and to the climatic conditions. Upon improved 
land in districts of good rainfall where sheep-rearing is not 
the sole preoccupation the slieep density reaches i per acre, 
while on the large, purely pastoral properties of the more 
arid interior it declines to about i per 30 acres. It is note- 
w’orthy that the tendency to-day is toward working the slieep 
jindustry on a smaller scale than formerly. Some years ago 
(recent figures are not available) out of 78,415 flocks thirteen 
e.vceeded loo.ooo sheep, and 51,400 were of fewer than 500 
sheep. Putting the point in another way, out of the same 
total (78,415) of landholdings, some 46,000 were smaller than 
1000 acres, while there were 707 holdings exceeding 100,000 
acres; this small number of large holdings supported some 
j>er cent, of the total number of animals. But closer 
settlement and agriculture have killed squatting over large 
areas. 


It will be noted, by comparing the maps showing the 
ilistribution of wheat and sheep, that the areas growing most 
wheat largely coincide with areas having great density of 
sheep, altliough this is not true of Queensland and of part 
of Victoria. This is borne out by the following table 

(1935-36): 


SlATL 

WHkAT-I 

Without 

^heep 

flOLDt.VGS 

[ With 
»hccp 

l^LMCkNTACk or Total 
X vuuLk or SiickP \h 
State on Wheat 1 'akus 

New South Wales . 



2578 

Victoria 

3,806 


^ 7*73 

South Australia 



47*21 

Western Australia . 



1 40*45 
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Wheal-growing clearly is largely (oinbiiu-ii wiih sheep- 
rearing; the wheat-grower is thus not dependent solel>- t^n 
his crop. He can devote a portion of his liolding to fodder 
and by a judicious use of hay and ensilage he can weather an 
adverse season, A flush of growth on the fallow after rain 
and the stubble after liarxesi are the ''onrce'^ nl lodiUr, 
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while if the wheat or oat crop is growing too rapidly alter 
autumn rain it can be kept down by turning in the slieep. On 
such farms the sheep are largely cross-breds, the progeny of 
merino ewes mated with long-wool English rams. Cross¬ 
breds of Lincolns or Leicesters give both good fleeces and 
good carcases. For fat-lamb production rams of Dorset, 
Shropshire, and Southdown breeds are usually employed. 
Cross-breds for mutton are also largely reared in the high¬ 
lands W'here the rainfall is substantial. 
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\\ ator-siip[)l\- is clearly ver\ important in the regions of 
smaller rainfall. The conservation of water behind dams on 
streams or in hollows which collect the rainfall from a 
channelled rock-surface is carried out as circumstances 
warrant, while artesian water is of immense value, especially 
m (Queensland and New South Wales. \'er\’ noteworthy is 
I the concentration (jf sheep in Central Queensland, round 
\ I-ongreach, in the heart of the Great Artesian Basin. The dis- 
• tribution of sheep depends not only upon the pasture avail- 
t able (itself var>-ing with the rainfall), but also upon droving 
\ facilities and communications; it is important that railways 
should penetrate far into the pastoral areas. .Absence of 
transport facilities hinders the opening up of such areas as 
the Bight littoral and large parts of the savanna belt. 

Breeding has resulted in an enormous improvement in the 
average weight of the fleece. In 1877 it was 4 lb. ; to-day it 
is about 7.1 lb. In stud sheep a fleece of 30 lb. is often e.\- 
ceeded. The areas mainly occupied by the best breeds of 
merino lie on the inner slope of the Eastern Highlands of 
New South W'ales and in the Riverina. Shearing, e.\ccpt on I 
small holdings, is by machine, and itinerant bands of shearers * 
move from station to station to assist in this work. It usually 

I starts in early August in Queensland, while in Victoria it 
occurs in September or early October. The clip is sorted and 
packed in bales (pressed and bound with hoop iron) of about 
350 lb. in weight. Camels, o.Ken, horses, barges, and lorries 
carry the wool to railhead or port. In 1936-37 the Australian 
wool clip was 983.000,000 lb., 25 per cent, of the total world 
production. In recent years some 16 or 17 per cent, of the 
production has been scoured and washed locally, but the 
bulk is e.vported in the 'greasy' state. In 1936-37 some 
71.000.000 lb. were retained for manufacture. 

Reference lias already been made to the production of 
mutton and Iamb, and an increasing export trade in frozen 
meat has been built up, the v’alue of which has recently 
exceeded that of sheepskins, chiefly sheepskins Nvith wool. 

Other Animal Production. It may be convenient here to 
refer to certain types of animal production that are really 
aspects of the farmer s rather than the pastoralist's occupa- 
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tion. With over a million pigs, mainly in New South Wales. 
Victoria, and Queensland, Australia is normally able to meet 
her requirements in pig products, and to have a small surplus 
—chiefly bacon, ham, and lard—for export. The same is 
true with regard to poultry and eggs. Honey production is 
favoured by the flowering eucalyptus and other flora, as well 
as by the absence of a cold season ; there is a small export. 

Of some 140,000 goats, chiefly in Queensland, a small pio- 
portion is of the angora type; some attention has been gi\ en 
to the production of mohair, but it is of no particular import¬ 
ance at present, although the physical conditions in many 
areas are not unfavourable. Small numbers of camels, mules, 
and donkeys provide supplementary transport, mostly in 
Western and South Australia, while there is an insignifu ant 
number of ostriches in South Australia. 

In addition it may be worthy of mention that rabbits and 
hares were exported in the frozen state (to the \'alue of 
^195,000 in 1935-36), while there is a considerable export 
trade in rabbit skins. Opossum, kangaroo, fox, wallaby, and 
other skins also figure in the export trade, the first being a 
substantial item. 


Fisheries 

JJespite an abundance of fish, both fresh-water and sea¬ 
water, the fishing industry is largely undeveloped, and the 
value of the fish caught in Australian waters is exceeded by 
the import of fish, chiefly tinned salmon from North America 
and Nonvay. The total consumption of fish is not large. 
Of the fresh-water fish the Murray cod. which attains con¬ 
siderable size, is the best known, while in some rivers trout 
and other fish have been introduced. 

In connexion with general sea-fisheries, mainly carried on 
by Greeks, it is of importance to remember the generally 
narrow continental shelf, which leads to a scarcity of good 
trawling areas. Research carried out by the Federal Govern¬ 
ment hasdisclosed good trawling-grounds off the coast of New 
South Wales, from Port Stephens to the neighbourhood of 
Cape Howe, east of Flinders Island in the Bass Strait, and 
in the middle of the Great Bight, half-way between Adelaide 
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.111(1 Alliany Both the New South Wales and Queensland 
(ro\'einntents have at diherent times undertaken trawling 
enterjirises, aiui grounds have been charted oft the coast of 
Southern Q)ueensland. Some development of the trawling 
industry operating from SydneN’ has recently taken place. 
I lie big ])opuiation centred in Slelbourne is served by only 
'inall local fisheries, Tlie varieties of fish caught include 
''clinapper. rock c<k1. whiting, flathead, mullet, flounder. 
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barracoota, and spiny lobster, while oysters are plentiful 
in the shallow waters of many inlets and estuaries, chiefly 
of New South Wales and Queensland. Australia liartlly par¬ 
ticipates at all in Antarctic whaling. 

Tropical Fisheries. It is convenient to include under this 
heading work in northern waters connected with pearls, 
trochus shell, bhhe-de-mcr (sea-cucumber or trepang), and 
tortoiseshell. I'he pearl oyster is found from Cape York to 
Shark Bay, and fishing particularly centres upon Thursday 
Island, off Cape York, and Broome, in Western Australia, 
the last place being most important. Only a few areas 
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along the coast are really favourable, and expi.riments ha\e 
been made with cultivating the pearl oyster. Abo»it twu 
hundred boats are engaged in the work, which is chiefly iti 
the hands of Asiatics, mostly Japanese, though the lugger- 
owners must be Europeans. Divers collect at depths gene¬ 
rally of from four to ten fathoms, though profitable results 
can be obtained as deep as twenty fathoms, which, however, 
puts considerable strain on the diver. A Commission has 
come to the conclusion that' white Australia' is not imperilled 
by the present conduct of the industn,’. The value of the 
pearls obtained is usually a small percentage of the value of 
the pearl shell; most pearls come from the Broome area. 

Trochus shell (from a mollusc) is also collected; the quan¬ 
tities of beche-de- 7 ner, obtained, like tortoiseshell, from the 
coasts of Queensland and Northern Territory, seem to be 
declining. The collecting of these products is generally 
worked along with pearling. 

The exports of these products were valued in 1936-37 as 
follows: pearl shell, ;f266,ooo, trochus shell, ;f4i.ooo. tortoise¬ 
shell. £294. The value of the pearls obtained was returned as 
£4400, though this is stated to be an incomplete figure, and of 
the bedxe-de-mer as £5200. The trochus shell goes mainly to 
japan and the dried beche-de-mer to China. 

Agriculture 

The increasing relative importance of agriculture in the 
economic activity of Australia is illustrated by the fact tliat 
whereas in 1913 the value of the exports of agricultural 
products was only about 25 per cent, of the value of the 
exports of pastoral products (excluding dairy and farmyard 
products), the proportion was about 44 per cent, in 1926-27 
and about 43 per cent, in 1936-37. For this the cultivation 
of wheat is mainly responsible. 

The soils of the cultivated areas are generally of the red 
colour for which Australia is famous. In the plains the deep 
alluvium of the river-banks and the areas liable to flood have 
black soils not generally well suited to production of grain; 
elsewhere the red colour (due to oxide of iron) seems to be 
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NlaiuK), manufactured locally into superphObphale> for tise 
on tlie land ; smaller amounts of Chilean nitrates are imported. 

I'he rapid clearing of the land is an essential preliminary 
to the extensive type of cultivation employed in Au.stralia. 
In many regions now tlevotcd to wheat-growing, as in parts 
of South Australia and Western Australia, the problem has 
b«'eji met by killing the trees by ring-barking, the stumps 
being left in the ground. The malice districts of Sotith 
Australia and North-western Victoria (there is also some 
mallee country in New South Wales and W'estern Australia) 
were long neglected, because the matted growth of mallee 
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tiu' rc'-ult of long spelU <tf drv weather, to which the land is 
•'ubject , there is ati ab-cnce of humu-'. to which tlu* action 
of white .int'. wliich completely decompose the \cgetatiori, 
largely contribute'. There is a <leficiency of phosphates in 
the 'oil, and it is not surprising that there is a large import 
of rock pliosphatC' (from Nauru and the (nllH'rt an<i I'.llict* 
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(a eucalypt adapted to low rainfall, with a size and growth 
similar to the lilac of this country) seemed to present an 
insoluble problem. The <lifhculty was met bv simply rolling 
down the mallee with a heavv roller (frequently an extem¬ 
porized roller made by tilling a boiler with stones) and then 
burning ott the broken stems, leaving the roots in the ground. 
The land under these conditions needs a special plough, and 
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its cultivation was dependent upon the invention of the 
‘stump-jump’ plough, which rides over obstacles it cannot 
break. 

1 he methods are extensive, and a low average yield of 
wheat per acre goes with an enormous total yield, madt‘ 
possible only by the large-scale employment of machinery 
upon fields of considerable size, so that the available labour 
shall be most economically used. In this connexion the 
‘combined harvester,' another Australian invention, is 
worthy of mention. This machine cuts, threshes, and win¬ 
nows the grain, and stores it in a bin from which it can be 
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directly bagged, at the rate of ten to twenty-live acres per 
day, according to the size of the machine. The combined 
harvester can only work under dry conditions such as obtain 
in much of Australia. The fields run up to three miles in 
length. On a looo-acre farm which combines sheep-rearing 
with wlieat-growing there may be, apart from the farmer 
and his family, only one or two men employed, except at 
times of special stress. 

That wheat dominates the agriculture is illustrated by the 
proportion of the total cultivated area under this crop. In 
the year 1936-37, out of a total of over 21,000,000 acres 
under cultivation, bo per cent, was under wheat; hay and 
green forage accounted for 22 per cent., oats for more than 
7 per cent., barley for over 2 per cent., and maize for 1*5 
per cent. 

Wheal. The following table, which needs consideration in 
the light of differing geographical conditions, brings out the 
position of wheat in the agricultural production of the several 
states: 


Wheat, 1936-37 


State 

Acreage in 
Thousands 

Percentace Of 
Total Culti¬ 
vated Area 

Yield in 
Uushrls 

EEH Acre 

New South Wales • 

3983 

00*8 

13*98 

Victoria 

2394 

543 

17*9 

Queensland 

284 

iB-8 

7 II 

South Australia 

3058 

06*8 

Q *39 

Western Austr«TUa . 

2575 

66-3 

8'37 

Tasmania 

21 

8*1 

26*78 


Tlic table sliows (i) the relative importance of the different 
states and (2) the small wheat crop in Queensland and the 
insignificant one in Tasmania. That is to say, wheat is not 
very important in the state with only a limited area in 
temperate latitudes, nor in the state in which the climatic 
conditions approximate closest to those of Western Europe 
and in which the extensive type of farming is not favoured 
by the geographical conditions. The yield per acre, taking 
Australia as a whole, was 12*29 bushels—a yield somewhat 
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above the average for the preceding decade—which com¬ 
pares with a yield of more than 30 bushels to the acre in 
England. It compares favourably, however, with the yield 
per acre in other parts of the world in wliich the extensive 
type of wlieat-farming is carried on. The yield per acre in 
Tasmania is almost invariably higher than that in the otlier 
states; Tasmania is the only state in which the crop is a 
summer one ; the rainfall is generally more reliable there, and 
the cultivation is more intensive in character. 

I he production fluctuates considerably. I'hus in the year 
icj27-2<S. i2,27(),ooo acres yielded 118.000,000 bushels, or 
()-63 bushels t«) the acre; while in 1037-3^^. i3.734.o<‘t) 
acres yielded 187.000,000 bushels, or I3'63 busliels to the 
acre 

riie acreage under wheat continues to increase ; in 1037-3^ 
it covered 70 per cent, of the total cultivated area of 
21.200,000 acres. New South Wales. N’ictoria, and South 
.\ustralia have all shown in recent years a general advance 
in the area under wheat; \\’estern Australia, however, has 
recorded the most remarkable change, having in 1937-38 
more than twice the acreage of wheat slie had in 1921-22. 

The distribution of wheat is <lctermined to a remarkable 
degree by the climatic conditions. On the mainland it is a 
winter crop, so that the distribution is determined primarily 
by the winter rainfall; harvesting takes place in January and 
I'ebruary, and earlier farther north. It is true that the 
temperate coastal districts formerly grew a good deal of 
wheat, but this has been almost entirely abandoned since the 
opening up of the interior.* 

riie wheat belt of the mainland lies in tlie temperate 
latitudes; in the soutli-east it is situated on the inside of the 
Dividing Range, coining to the coast in the rift valley of 
South Australia and in the Eyre Peninsula. It may be fol- 
htwed from War^vick, in Queensland, through Tamworth, 
hathurst, and Albury, into the Wimmera and inalleo of the 
Lower Murray region; the area between the Lofty Range and 
the Spencer Gulf, including much of the Yorke Peninsula, 

^ Comp;Lre the decline of wheat-growing in Eastern Canada following 
the development of the prairie country. 
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is notewortliy for its heavy production. In Western Aus¬ 
tralia the bulk of the wheat is grown well inland, but it comes 
close to the coast in the neighbourhood of Geraldton. The 
winter rainfall, providing, as it does, for tlie growth of the 
crops, is the important climatic factor, and most of the 
wheat is grown between the lo-inch and i5-inch isohyets 
for the period April to October. In North-western \ ict'oria 
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and much of South Australia the wheat belt comes near to 
the lo-inch annual isohyet, but only dry-farming methods 
permit this. 

Ill areas such as the Wimmera district of Victoria and the 
mallee country, in which one year's rainfall would be in¬ 
sufficient, the method is to grow the crop on land that lias 
been lying fallow; the surface during the fallow period is 
kept loose by being carefully worked as many as a dozen 
times during the year, so that the rainfall is conserved. In 
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this way the rainfall of considerably more than a year is 
available for the crop, and in the Wimmera yields of up to 
30 bushels to the acre have been obtained by these metliods. 
A three-year rotation is generally followed: fallow, wlieat. 
barley. Only by these measures has it been possible to 
develop the dry north-west of Victoria, formerly regarded 
as waste land, as well as large parts of the wheat-growing 
areas of South Australia and Western Australia, jjrincipally 
njallee country’. 

Wheat-breeding has played its part, and there have been 
many changes in recent years in the principal varieties 
grown as fresh types have been developed. In general, the 
qviality of the grain is high ; it is of a hard, flinty character, 
and excellent for milling purposes. Whereas at the begin¬ 
ning of the century Australia only met her own require¬ 
ments, there is now an enormous surplus of wheat and flour 
for export. 

Oats. Next to wheat oats has the largest acreage, but it is 
not of great importance; in the year 1937-38 the oats acreage 
was only one-tenth of that devoted to w-heat, and only in 
Tasmania (which gives the largest yield per acre) is it a 
bigger crop, while in Queensland it is insignificant. Victoria 
is the largest producer, followed by Western Australia, New 
South Wales, and South Australia. It is used principally as 
a feed grain, and only a comparatively small proportion is 
turned into oatmeal. 

Barley is a small crop. It is primarily grown in Victoria 
and South Australia for malting purposes, and the production 
is sufficient to render Australia independent of imported 
malt. 

Although the climatic conditions of much of the continent 
favour the production of maize, especially along the eastern 
seaboard, where a high summer temperature is combined 
with adequate rainfall, the production is not large. It is 
chiefly grown in the coastal districts of Southern Queensland 
and New South Wales, although the smaller area devoted to 
maize in Victoria gives the highest yield per acre, as there it 
is grown under particularly suitable conditions. The pro¬ 
duction, which is used principally for stock, has in recent years 
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generally been sulficient to obviate tlie nect->sit\‘ for anv 
large import of maize; ne\ertheless, the labour question is 
a difficulty, and bigger production seems contingent upon 
the improvement of macliinerv for liarvesting and tfire>hing 
the crop. 

For the cultivation of rice parts of the northern and eastern 
seaboards seem to have a sjiitable climate wild rice is 


Fio. 63. Rick at Leeion. Muraumbidgee Irrigation .\rea 
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indigenous to Northern Territory, and an experiment with 
upland rice showed that it could be successfully grown on 
the Daly river, while upland rice has been grown in the 
Cairns district of Queensland. Australian conditions, how¬ 
ever, necessitate the ma.xiinum use of machinery, owing to 
labour difficulties, and in this connexion the history of rice¬ 
growing in the Murrumbidgee Irrigation Area of New South 
Wales is interesting, for it is only here that rice is grown on 
a commercial scale. The existence of a good deal of heavy 
clay land not profitably farmed led in 1922 to experiments 
with American seed (earlier experiments with seed from 
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India having faiU*d), and tliere was a commercial planting 
of 143 acres in 1024, giving a yield of rice stated to be 
sjiperior to the imported article. Careful attention was given 
to the technical problems connected witlj pure seed, prepara- 
tioji and submergence of land, and the use of machinerv ; it 
was found feasible to adapt wheat machinerv to harvesting 
operations. Behind a heavy import duty on uncleaned rice 
the area had increased to 12.000 acres in 1027-28. and to 
23,000 acres in 1036-37, largely in the Leeton district; the 
production now more than meets the Australian demand. 
Second-grade rice has been found \aTy suitable for stock 
when drought has led to a deficiency of other fodder. This 
fostering of rice-growing is an interesting example of State 
assistance to production. 

Hay. It is only to be expecteil that the importance of 
{lastoral occupations should necessitate a big production of 
hay. Ihe area rcturnetl as under hay varies much from 
season to season; in i()36-37 it \vas'i5 per cent, of the 
cropped area. Next to wheat, hay covers the largest acreage. 
It is of interest that practically none of the hay is made from 
grasses; most of it is wheaten or oaten hay, and the fluctua¬ 
tions in hay production are largely the result of the j^rice 
outlook for grain; a crop may be left for grain if a heavy 
yield or a high price is in prospect, or it may be cut for hay 
if the outlook for grain is uns;itisfactory. It is not surprising, 
therefore, that the distribution of hay largely follows that 
of wheat and oats, but it is noteworthy that wheaten hay 
<Iominates in New Soutli \\’ales. South Australia, and 
Western Australia, and oaten hay in \'ictoria and Tasmania. 
I n I asmania the production of hay dominates the cultivation. 
Lucerne hay is of considerable importance, particularly in 
New South Wales and Queensland. 

A good deal of green forage is cut, mainly in dairying 
districts—maize, millet, oats, barley, rye, rape, lucerne, and 
even sugar-cane; the normal production may be largely in¬ 
creased in seasons adverse to wheat. In relation to this a 
good deal of attention in recent years has been given, 
especially in Victoria and New South Wales, to the develop¬ 
ment of ensilage on farms. In connexion with the dairying 
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industry there has been a notable increase in the area devoted 
to sown grasses. 

Sugar. 1 he production of sugar-cane in Australia provides 
the outstanding e.xainple of a tropical plantation industry 
based upon white labour. Reference has already been made 
to the abolition of Kanaka labour, upon which the early 
industry was built up. The change to a purely European 
basis was made possible only by drastic State assistance. 

Sugar-cane requires abundant moisture, high humidity, 
and a retentive alluvial or volcanic soil, or. if the soil is of 
a lighter character, frequent falls of rain. Nevertheless, its 
cultivation is possible over a considerable stretch of latitude. 
It is found in scattered area.s in the coastal belt from Grafton, 
in New South Wales, where the mean monthly temperature 
ranges from 57'' F. to 78® F.. to Cairns, where the annual 
range is from 70° F. to 83® F. The hot and the rainy seasons 
coincide, but cultivation is most favourable where the heavier 
rainfall is found (generally in the districts in which the high¬ 
lands come close to the coast); irrigation is desirable if the 
rainfall declines below 50 inches. 

In 1863 Captain Louis Hope, "the father of the Queens¬ 
land sugar industry," commenced the first serious planting 
near Brisbane, and four years later 2000 acres were under 
the crop. Cultivation spread southward into the adjacent 
part of New South W^es and northward to Bundaberg, 
Mackay, the Burdekin river, Innisfail, and Cairns. Diffi¬ 
culties arose over the variety grown. The Bourbon variety 
introduced from Mauritius was affected by rust, and replaced 
by the Rappoe (or Rose Bamboo) variety. In general the 
more northerly districts have developed and the more 
southerly ones have relatively declined, llie production and 
sugar content vary with the variety, the soil, and the climatic 
conditions; the cane suffers in times of drought. Irrigation 
is practised in the drier districts, chiefly round Ayr, on the 
Burdekin, and Bundaberg, on the Burnett; wells are sunk, 
and the water distributed to the canes along ditches. The 
total area under sugar in 1936-37 was 359,000 acres, of 
which only about 20,000 acres were in New South Wales; in 
this state dairying development and other factors have 
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militated against the extension of sugar, but the expansion 
in Queensland has led to the total acreage in recent years 
greatly exceeding that necessary to meet the domestic 
demand. Not all the acreage is productive, as there is always 
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a considerable quantity of young canes uncut. In the 
warrner districts the same canes can be cut for many years, 
but in the south fresli planting is necessary every three or 
four years. Climatically there is no reason why the sugar 
industry sliould not spread along the northern coasts, but 
there is little likelihood of this, the prevailing economic and 
labour conditions being a hindrance. 
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Tlie State assisted the indvl^t^y at t'lrsl by bounties and 
later bv a high diitv upon and e\en prohibition of import^, 
combined with State purcha-e of output at a liigh guaranteed 
price to the producers. The ■'urplus production in recent 
years has been exported at a world price far below tlie co-t 
of production. This help lias been conditional upon the 


Fig 65. White Workers on a Sccar Plantation, Maroochv 

District. Queensland 

FhoU) £..\ A. 

prohibition of coloured labour, and it is noteworthy that in 
recent years many Italians have been employed. Much 
attention lias been given to the technical aspects of improved 
cultivation, to the use of machinery, as well as to the utili/.a- 
tion of the by-products of the crushing mills, molasses and 
cnished fibre. There are some forty mills, and the sugar 
yield in 1936-37 exceeded 780,000 tons.' 

Attempts have been made to encourage the cultivation of 
sugar-beet. The principal development has been at Maffra, 

‘ The International Sugar Agreement of 1937 allotted Australia a basic 
cxj>ort quota of 400,000 tons. 
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in connexion with the Glenmaggie weir irrigation undertaking 
on the Macallister river, in Gippsland. In 1936-37 nearly 
33 «'> acres were under sugar-beet ; this area yielded 4180 tons 
of sugar, as well as beet pulp and molasses for stock-feeding. 

Fruit. 1 he climatic conditions of many parts of .\ustraiia 
favour and even encourage fruit-cultivation, including both 
tropical and temj)erate varieties. E.xcluding vineyards, the 
area under fruit in 1936-37 "as 278.000 acres, the total value 
of tlie principal crops reaching nearly £6,000.000. Fruit- 
production is important in all states, but the type of fruit 
necessarily varies. Of leading importance is the apple crop, 
some half of the production coming from the hinterland of 
Launceston and Hobart, while the Bunbury district of 
Western Australia and the wheat belt of the south-east are 
also important. Pears and plums show a similar distribution, 
and small fruits are especially important in Tasmania. The 
rainfall is sutlicieiit for orange-cultivation in the coastal dis¬ 
tricts of Queensland and New South W'ales. where the 
Parramatta district is important. New South \Valcs domi¬ 
nates in thiscroj), which is also produced in irrigation districts 
«uid in the winter rain belt. Lemons, apricots, nectarines, 
and peaches arc all a feature of irrigation areas, and there 
.ire orchards devoted to many miscellaneous fruits, such as 
tigs, olives, ami prunes. Pineapples closely follow sugar dis¬ 
tribution, and in their production Queensland is necessarily 
the learling state, although in the case of bananas (favoured 
)>’ an import duty) New South Wales has twice the acreage 
«>f Queensland. Mangoes and coconuts are other tropical 
cultivations, but fruit-production, while climatically possible, 
lacks labour-supply for development. 

In irrigation areas and the winter rainfall belt the bright 
sunshine helps in the production of dried fruit; refrigeration 
has agisted the e.xport trade in apples, and there is a con¬ 
siderable amount of fruit-preserving and canning. 

Vineyards and Wine. Many areas in Australia are well 
suited to the vine, and irrigation has permitted its extended 
cultivation It was early introduced into New South Wales, 
but South Australia is now the leading state in its cultivation, 
followed by \ ictona. Tasmania is climatically unsiiited to 
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viticiilt\ire. Tliere but a small acreage in Oueensl^ind, and 
the industrv has made little }iead\va\’ in W'otern Au>tralia. 
where, although the clintatic conditions are favourable, 
attention has been mainh' directed to other occupation'. 
The total area of vineyards in 37 \'a' i23.ot»o .uH ', 

<ji wliich roiighl\‘ half uen* in South Aii'traiia. more than 
oiie-thii'd in X'ictoria. and one 'e\enth in New South Wale- 
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The total acreage is now twice that of 1914, the increase 
being largely due to the attention given to the production 
of raisins and currants in irrigation districts. The foothills of 
the Lofty Range in South Australia bear large vineyards im¬ 
portant for wine-production, though this iiulu.stry has suffered 
in the past from outbreaks of phylloxera, a difliculty met by 
planting of resistant stocks. Irrigation districts have also 
taken up wine-production, notably the Murrumbidgee area 
Australia meets its local demand for table grapes, and. as 
the home market for wines is small, it has been necessary to 
give attention to the export trade. Here the difficulty has 
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becMi to enter a luxury market occupied by old-established 
brands. A substantial Commonwealth bounty in 1924 on 
exported wines of specified strength (since varied several 
times in amount) led to a considerable increase in production, 
wliich amounted to 20,168.000 gallons in 1936-37; some 
three-quarters came from South Australia (where Tanunda 
and C lare are important centres), the rest mainly from irriga¬ 
tion districts in N'ictoria and New South Wales, a small 



Fig. 67. Drvino Sui.tanas, .Muldura. Victoria 
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quantity from the Bunbury district of Western Australia, 
and an insignificant amount from Southern Queensland. In 
1936- 37 the wine export (chiefly to the United Kingdom and 
New Zealand) exceedetl £835,000 in value. It seems likely 
that production on this scale is only maintained by the 
substantial British preference granted to Australian wines. 

Irrigation areas where the open-air drying of fruit may 
easily be carried out produce large quantities of raisins, 
sultanas, and currants. Among the more important centres 
may be mentioned Shepparton, Mildura, Wentworth. Ren- 
mark, and the Murrumbidgee Irrigation Area. The produc¬ 
tion has substantially increased in recent years, and the 
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value of the export trade, which is mainly with the United 
Kingdom, was more than £1,600,000 in 1936-37. 

Cotton. Cotton-production is of interest, if not of import¬ 
ance. The suitabilitv of much of Australia for cotton- 



Fic. 68. The Chief Cotton Area of Queensland 
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growing is illustrated by the occurrence of wild cotton (of 
no economic value) in parts of Northern and Western Aus¬ 
tralia. Attempts were made early in the nineteenth century 
to introduce cotton into New South Wales, but the first 

173 



AUSTRALIA AND NEW ZEALAND 


notable experiment was at Brisbane in 1S57 : apart from later 
attempts to e^tablisli cotton-growing in New South Wales 
(notablv at (jrafton, on the Clarence river, in the north-east 
of the state), tlie important developments liave taken place 
in Queensland. The American Civil War gave a fillip to 
cotton-growing, especially in the Ipswich district; in the six 
years 1S68-72 Queensland protluced some 20,000 bales (of 
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500 lb.) of ginned cotton, but in i8qi only 30 bales; with 
slight fluctuations, the industry languished. 

riie difficulties of establishing cotton-growing are not 
primarily climatic (though rainfall variations are important), 
but are for the most part connected with the scarcity of jxipu- 
lation, the costs of production on a wliite labour basis, the 
fluctuations in value of the crop, and transport and market¬ 
ing facilities. Since 1920 the state Government and the 
Federal Government have both assisted cotton-growing; the 
latter at present grants, in addition to a duty on both im¬ 
ported raw cotton and yarns, a bounty on home-grown 
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cotton. In Queensland, where two ginneries operate, one 
near Brisbane and one at Rockhampton, 62.000 acres were 
harvested in 1936. The future of the industrv is uncertain. 

Of otlier crops potatoes is the most important. N’ictoria, 
Tasmaiua. and New South Wales {in this order) are the 
biggest producers, but the crop fluctuates, being very sus¬ 
ceptible to drought. It is not of importance in the wheat 
belt. In some recent years there has been a considerable 
import, chiefly from New Zealand. Of other root crops 
onions is the most noteworthy; a small surplus is sometimes 
available. Market-gardening is carried on near the urban 
areas. Tobacco has received a good deal of attention, and 
serious attempts are now being made to establish tliis product, 
for which there is a big local demand. Hops is a crop which 
has some importance in Tasmania, and has been noteworthy 
in Victoria, where, however, the production is now insignifi¬ 
cant ; as with tobacco, hops demand a supply of labour that 
is not easily available. For the same reason the possibilities 
of Queensland for tropical plantation development can 
hardly be exploited, though it has been demonstrated that 
rubber, oil-palm, and other products associated with hot, 
humid conditions could be grown; serious attempts have 
been made to grow coffee, but only 20 acres were recorded 
as under this crop in 1936-37.^ 

Soil Erosion, Conservation, and Improvement. The problem 
of soil erosion, the disturbance arising from farming of the 
balance between the natural vegetative cover and erosive 
agencies, is spiecially marked in Australia owing to the 
prevalence of high winds and, over large areas, of rainfall 
of the convectional type. Gully erosion, in which channels 
developed by storm-water are deepened and widened and 
so become lines along which surface soil is rapidly removed 
in times of heavy rain, is common in some districts, while 
sheet erosion by wind and rain, in which the valuable top 
soil is gradually removed over larger areas, is particularly 
noticeable in pastoral districts and in the wheat-growing 
districts of lower rainfall. 

* For a compreheDsive discussion see Agricultural Regions of Australia/* 
by Griifith Taylor, in Economic Geography, April and July, 1930. 
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I he evidences of soil-drift include not only the declining 
yield of crops in some di'^tricts where cultix ation prevails, 
hut the denuding of large areas of any vegetative co\er, 
especiali)- m the more aritl blue-hush and salt-bush regions, 
as well as the growth of sand-hills, the filling of dams with 
'•ilt an<l of watercourses with tlrifted sand (the last very 
noticeable in the \'ictorian malice), and the accumulation of 
ilrift on railways and roads. In the wetter dairying areas the 


I'lr. 69A. Sheet Erosion nv \Vim> in a Dry I'astorai. Area 
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reckless clearing or ring-barking of timber has been an 
important contributory cause, while the cultivation of fairly 
•'tcep slopes without taking precautions against erosion is 
also in evidence. 

riie problem is particularly difficult in the more aritl 
pastoral areas, largely because of recurrent drought and of 
the conditions under wliich large numbers of stock are 
brought together for watering, for shearing, or for droving: 
the loss of pasture is aggravated by the ravages of rabbits. 
Wherever stock are concentrated the tendency is for the 
local herbage to be consumed to such an extent that it 
cannot recover, and the natural binding of the soil is removed. 
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Stock driven along roads parallel to railways remove a 
broad belt of herbage which becomes liable to wind erosion. 
Especially in times of drought rabbits consume so much 
that stock are compelled to eat the permanent fodder plant.s 
{e.g., salt-bush), which are specially adapted to the climatic 
conditions; the degradation of such land is generally per¬ 
manent when the soil has been drifted from it, for it rarely 
shows the flush of growth that normally follows rain. The 
practice of adapting the number of stock carried on any 
particular piece of land to the varying growth of pasture, 
and of carefully limiting the numbers to moderate propor¬ 
tions in good seasons, is still far from being widely adopted. 

In general, soil erosion has not yet attained serious propor¬ 
tions in the better-watered parts of Australia, though there 
is no doubt that protective and conservation measures have 
become necessary. Ploughing on the contour, the planting of 
tree-belts at right angles to the slope, the conservation of 
tree-growth in the catchment areas of the rivers, are among 
the measures that are now receiving attention. In the drier 
areas the problems are different; drifting sand must be 
fixed by planting sand-loving vegetation, tree breaks need 
to be developed, the banks of the watercourses must be 
planted with grasses and shrubs to hold them together, the 
natural vegetation cover must be regenerated by careful 
management, and above all over-stocking must be avoided. 
The improvement of pastures everywhere by the use of top¬ 
dressing (a growng practice) will also contribute materially 
to soil conser\'ation. 

Minerals 

The history of mining in Australia contains much that is 
romantic, as well as much of the greatest importance in the 
development of the continent. Reference has been made in 
an earlier chapter to the part played by gold in promoting 
population and settlement (p. no), though this metal de¬ 
clined to relative unimportance during the period 1921-30, 
steadily reviving since that time. The value of the gold won 
for some considerable time dominated the mineral output, 
but silver-lead-zinc production has often exceeded that of 
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gold in value, tliough the yield of this has considerably varied, 
t •)pj)(T is another metal the production of which has greatly 
lluctuated. In general metalliferous pro<luction has declinecl, 
.ind contrasts remarkably with the increases shown by the 
other primary occupations. I hc report of a Select Committee 
in U)zz gave a number of reasons for this decline, among 
which \Nere the high costs of production and treatment of 
ores, the working-out of the more profitable known deposits, 
and the lack of new, valuable discoveries. Fluctuations in 
price also have their effect upon output. Nevertheless, Aus¬ 
tralia may be said to be rich in minerals, both metallic and 
non-metallic. for her resources include a variety of building- 
'itones, limestone, oil-shale, precious stones, gypsum, s;ilt, 
and other minerals of economic value. It must be rernem- 
iK-red that large areas which may reasonably be e.xpected 
to contain valuable deposits are little known, while the 
absence of large reserves of labo\jr and remoteness from the 
seaboard of many mining districts contribute to high costs 
of pnnluction. The total value of mineral production in 
1936 was £21,905.000. gold contributing a third. 

Old mining centres have closed down, as with Coolgardie, 
in Western .Australia, or turned to other occupations, as with 
Ballarat ami Bendigo, in \’ictoria. or Cobar and Wyalong, 
in New South Wales. Mount Morgan, in Queensland, de¬ 
scribed as “a mountain of copper capped with gold" (once 
the richest goldfield in the continent), has practically ceased 
production. N'aluable discoveries have frequently been acci¬ 
dental, aiul apparently worthless country has proved rich. 
Sturt in 1845 noted the desolate character of the Broken 
Hill district, later important for silver, lead, and zinc. 

Gold. Production began in New South Wales and Victoria 
in 1851; the former state reached its maximum production 
the next year and the latter in 1856. Queensland started 
somewhat late, reaching a maximum in 1900. Western 
Australia made a late start—1886—and produced its largest 
output in 1903; in this year the total Commonwealth output 
was about £16,250,000 in value, to which Western Australia 
contributed more than half. Neither South Australia (in¬ 
cluding Northern Territory) nor Tasmania has been a big 
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producer. The maximum number of men employed in gold¬ 
mining was 71,000, in 1901 ; in 1928 it was 5686. and in 
1936. 33 >oof>- In 1937 tbe total production was valued at 
£9.587,000. to which Western Australia contributed 
£^>.951.000, \ ictoria £1.013,000. Queensland £884.000, and 
New South Wales £477,000. It is clear that the interest of 
gold is bound up with financial fiuctuations.^ 

Alluvial diggings have contributed largely to gold-pro¬ 
duction in the past, and the exploiting of goldlields has 
usually begun by washing or dry-blowing methods. To-day, 
although some gold is recovered by individual workers or by 
large-scale dredging and hydraulic sluicing operations at 



Fic. 70. Australia—Gold Production since 1851 
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various places in \’ictoria and New South W'ales. rhost gold 
is obtained by reef-mining. It must be remembered that 
Australia has no immense bed of gold-bearing conglomerate 
such as exists in the Rand, where, in fact, profitable gold¬ 
mining is based upon cheap labour.- Lodes of auriferous 
rock, usually quartz, have been deposited from hot solutions 
in earlier geological times in fissures or between the folds 
of the bedding of ancient sediments, and these reefs (‘fissure 
reefs’ or 'saddle reefs’) are worked and treated by the 
cyanide process. Alluvial gold is, of course, found in sedi¬ 
ments derived from the earlier denudation of auriferous rock. 

A little gold is obtained in Tasmania, chiefly as a by¬ 
product of the Mount Lyell copper operations; in Queens¬ 
land the Charters Towers and Mount Morgan fields are 

' The dccliac in gold production led to the granting of a bounty in 
*931-32- Since then the operation of the gold premium has stimulated 
gold-mining and helped to overcome the difficulties associated with high 
costs of production and low-grade ores. 

* See the companion volume Africa (third edition, 1940) in this series. 
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almost exliaxistecl, and there is only a modest production, 
cliiedy from Kavenswood, Gympie, Mount Coolon, and 
Etheridge. New South Wales is still producing a little from 
scattered workings, including some from the old centre of 
Bathurst, although Cobar, once the biggest producer, now 
yieUls only a negligible quantity. In \ ictoria. Beechworth, 
Bendigo, Castlemaine. Gippsland, Maryborough, and Ballarat 
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are all producing districts showing a distinct revival, while 
Northern rerritory adds a little to the Commonwealth total. 

The south-west quadrant of Western Australia consists 
mainly of a granitic massif ribbed with outcrops of ancient 
metamorphic rock which trend generally from north-west 
to south-east. One belt may be followed from Cue, through 
Southern Cross, to Ravensthorpe, another from Meekatharra 
to the Coolgardie area. The gold is won principally by reef- 
mining; the chief producing areas are the East Coolgardie 
field (which yields half of the total production), with Kal- 
goorlie and Boulder, the Mount Margaret field, the Murchison 
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field, and the \ ilgarn field. Some is obtained in other dis¬ 
tricts. such as Dundas. Yalgoo, and Peak Hill, and a little 
from tlie more northerly Pilbara field. A field of somewliat 
low grade at Wihma has been opened up. and stands second 
in output. The water-supply of these goldfields, notably tliose 
of the Coolgardie area, often presents difficult problems. 

Silver and Lead. The output and value of these ores ha\-e 
fluctuated considerably, largely as a result of price variations, 
and it is of interest that the earlier phase of large-scale 



Fig 72, Outcrop of the Broken Hill Ix)nB 
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exploitation of the Broken Hill deposits caused the world 
prices of the metals to fall. This field, discovered in 1883, 
consists of a vertical lode standing out as a ridge among 
pre-Cambrian metamorphic rocks. It stretches for several 
miles, and varies in thickness from 10 to 400 feet. Some 
distance below the surface the ore consists mainly of car¬ 
bonate of lead and kaolin with silver, below which are 
sulphides of lead and zinc, with a high silver content. At 
first attention was concentrated upon the recovery of the 
silver, but the development of what is known as the flotation 
process for separating the sulphides permitted the treatment 
of huge dumps of residue and low-grade ores, so that the 
making of lead and zinc concentrates assumed increasing 
importance. Little silver is now extracted locally; as it is 
chiefly associated with galena, it awaits extraction from the 
concentrates. Broken Hill, situated in mulga and saltbush 
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countrs', is a considerable town, ol ver^' nearly 27,000 in- 
liabilants (it luul 30,000 in 1911): it was early connected by 
rail with Fort Ihrie. at which place the silver-lead concen¬ 
trates are rolined and from whicli the zinc concentrates are 
eX|)orted to hairope, Japan, and Kisdon (in Tasmania) for 
treatment, Of live chief mines, one closed dow'ti in 1939; 
the two principal ones, however, have recently carried out 
consider<ible extensions. 

Elsewhere there is substantial silver-lead production in 



Fir,. 73. Rf.ctions across thk Hroken Hili. I.odb 

Onr .11 r.Kh riuJ .iml nur 111 Ihc midJIr. iliv fxrl' in 

Hhkh icoKl alK> ofirn occurs—U wfll <hown In ib^ (uid«lk nxUon. 

a cf Sfw S&utk WaJfs Drfsj^mnU of {Gfofopcai Surtfy) 

Queensland; that in the Chillagoe and Herberton districts 
has greatly declined in recent years, but the Mount Isa field, 
near Cloncurry, recently developed, lias proved very pro¬ 
ductive. Tasmania at present ranks third to New South 
Wales and Queensland, producing silver and lead in one or 
two western and north-western districts and silver as a by¬ 
product from copper ore at Mount Lyell. Some silver and 
load are obtained in Western Australia, where silver is a 
by-product in the goldfields and lead is worked in the North¬ 
ampton district north of (ieraldton. and there are insigni¬ 
ficant quantities from \’ictoria and South Australia. There 
is a rich deposit of silver-lead in Northern Territory’, but 
conditions render its working difficult. Of a total silver and 
lead production valued in 1936at £3,960.000 New South Wales 
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was responsible for £3,057,000. Queensland for £719,000. 
and Tasmania for £172,000. 

Zinc. Zinc concentrates from the Broken Hill district have 
been referred to above; the value of the export from this 
district in 1889 was £1000, while in 1936 it was £159,000. 
In Tasmania large zinc-lead deposits are known in the 
western division, where the Hercules-Rosebery mine produces 
both metals, and Risdon (near Hobart) smelts concentrates 
from oversea—chielly from the Broken Hill area; the value 
of the zinc production in 1936 was £748,000. The Mount Isa 
mineral field in Queensland has recently substantially ad¬ 
vanced in zinc production. 

Copper. This mineral has had historic importance, espe¬ 
cially in South Australia, which state, tliough now producing 
little, has yielded more than any other. The Commonwealtli 
j>roduction was valued at nearly £5,000,000 in 1918, but at 
only £637,000 in 1936.* High costs of jiroduction, together 
with low prices, liave contributed to this decline, only Tas¬ 
mania maintaining a steady output. Copper is widely dis¬ 
tributed in New Soutli W'ales, but the Cobar area is no longer 
producing, and tlicre is now only a small and intermittent 
production; the deposits largely consist of low-grade ores. 
In Queensland the Cloncurry district—richly cupriferous— 
has extraordinarily declined; a little comes from the Chil- 
lagoe area, and Mount Morgan is almost worked out. Famous 
copper centres in South Australia—Kapunda, Wallaroo, and 
Moonta—contribute a very small yield, and production in 
Western Australia has almost ceased. In Tasmania the 
whole production comes from Mount Lyell, which utilizes 
current from the Lake Margaret hydro-electric undertaking. 
In 1936, of the total production, valued at £637,000, Tasmania 
was responsible for £445,000 and Queensland for £129,000. 

Tin. Until about 1928 tin production was relatively well 
maintained, owing to a fairly high price-level; the subse¬ 
quent decline, however, has recently been checked. New 
South Wales is now the largest producer, closely followed 
by Tasmania, with a large contribution from Queensland. 

* The returns for 1937 (subject to revisioo). however, show a cousidcrable 
increase—to ^931.000. 
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I.odo-workiiig and dredtjing methods are botli employed. 
1 he chief I.i’vmanian production is from the Briseis, Endur¬ 
ance, Pioneer, and Mount Bischoff mines of the nortli-west 
corner. In New South Wales the chief productuvn comes 
frot7i tlie western slopes of the New England plateau (Tingha 
and Ivmmaxille). In Queensland the producing districts are 
Herberton. Kangaroo Hills, Stanthorpe, and Chillagoe. A 
little comes from the Beechworth district of Victoria, from 
tlie Piibara <listrict of Western Australia, and from various 
places in Northern lerritor\'. Of a total production valued 
£ 5 ^ 7 .<>o« in 19^6, New South Wales yielded £215,000, 
lasmania £165,000, and Queensland £126,000. I'he value 
of the total production rose in 1937 to £691,000. 

Iron. Deposits of iron are scattered extensively through 
Australia, but inaccessibility, high production costs, and the 
low gr.ide of imich of the ore hinder development. At 
|)resent Iron Knob, a famous hill west of Spencer Gulf, in 
South Australia, with an average iron content exceeding 
<>.{ per cent., is giving the principal output, a railway con¬ 
necting the mine to the port of Whyalla. In 1936 nearly 
two million tons of ore were raised anti sent to Newcastle 
and Port Kenibla for smelting. There are other big reserves 
of ore in the same district. Elsewhere the only prt)duction 
(except for small quantities of ironstone flux for the reduction 
<*f gold and copper ores) comes from the Eithgow district, 
for smelting in the iron-works there. Western Australia is 
said to have vast deposits of iron ore in many coastal districts 
from Cambridge Gulf to Cape Leeuwin, especially round 
King Sound, where a rich ore body has been located at 
\ ampi Sound. Iron has been worked in Victoria and Tas¬ 
mania ; in the latter state the reserves of good ore are of 
great extent, especially in the Savage river basin, on the 
west coast. 

Other Metals. There is a trifling production in many dis¬ 
tricts of other metals, including platinum and rare metals such 
as cobalt and tungsten, used for special steels. They have, 
however, little significance since the Great War of 1914-18. 

Coal. Although lacking coal of Carboniferous age, Aus¬ 
tralia contains important coalfields somewhat less old 
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(bilongiiig to the Permo-Carboniferous period), as well as 
large r«“<erves of coal of Secondary age and of Tertiary brown 
coal. 1 he New South Wales coalfield underlying the Sydney 
area, is the most important in the Southern Hemisphere, and 



Fot (lev^loproenl leil. 

A/frr 4 map tn 4 ** UuUrUn v/tki .V/w South }V4Jtt Ofpartmmt 4 / Min4S *' {Gn^iual Survey) 

probably one of the richest in the world. The chief coal areas 
are associated with the Eastern Highlands, including Tas¬ 
mania, but deposits are also known in South Australia and 
Western Australia. In recent years the whole production 
(including the brown coal production of Victoria, which 
represents only a small fraction of the total) has been in the 
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neighbourliood of £6.600,000 in value, the yield of New Soutli 
Wales generally being responsible for about 80 per cent, of 
this. In 1936 coal-mining employed 19,000 people, nearly 
a third of the total engaged in mining work in the Common¬ 
wealth. Increased mechanization has led to a substantial 
reduction in the number engaged in gold-mining. 

I'he chief coal basin—New South \\’ales contains, as it 
were, half the ‘saucer'—extends along the coast from Port 
Stephens to Ulladulla and inland to Dubbo. The coal- 
measures themselves crop out at Newcastle and Maitland, 



Fig. 76 Section across the Main New South Wai.es Coal 
Basin, from Lithgow to Svdnev 

/ 4 , Lithgow, BuJii, and Ncwcastk cojhiDeasim*«; B, Greta and Cl^e Vale coal- 
measum. Lithgow is about 3000 above »ea‘)e%‘eL 
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in the Hunter valley, at Lithgow, in the "Blue Plateau," 
and at Bulli, in the Illawarra district, while the uppermost 
seams have been worked at the Sydney Harbour Colliery, at 
a depth of 3000 feet. The coal worked in the Newcastle dis¬ 
trict is suitable for gas-making and household purposes, the 
Lithgow and Illawarra coals for steam, the latter also pro¬ 
viding good coking coal. The most productive mines at 
present are between Maitland and Cessnock. The coal is 
chiefly used in factories, on the railways, and for bunkers 
and export. A prolonged stoppage arising out of high produc¬ 
tion costs occurred in 1929-30, since when the output has 
largely recovered.' In 1936, 9,199,000 tons were raised, of 
which only 911,000 tons, including bunkers, were exported 
oversea (to New Zealand, the Philippines. Java, the Argen¬ 
tine, and to Pacific islands). Considerable quantities, how¬ 
ever. were sent to other states of the Commonwealth (notably 

^ The difTiculties of the coal industry arc analyse<i in The Ecoftomics 
of Axistralian Coal, by F. R. E. Mauldon (Melbourne, 1929). 
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\ ictoria). ( oal i?> fouml at various other places it) New South 
Wah s. between this field and the Queensland border, as well 
ax in the Corowa district, west of Albury. 

Queensland ranks second in the production of coal, the 
principal output coming' from the Triassic coalfield round 
Ipswich and on the adjacent Darling Downs. Similar coal 
lx niiiKHl immediately behind Mar>'borough. while older coal- 
measures are worked in the Dawson valley south-west of 
Rockhampton, at Clermont, and behind Bowen, the second 
largest producing area of the state; there is also some pro¬ 
duction in the Mount Mulligan (Chillagoe) area behind 
( ooktown. The total yield in 1937 was 1,046,000 tons. The 
black coal of N’ictoria is of Jurassic age. and is situated in 
the Wonthaggi district of Southern Gippsland; the output 
in ii)3t> was 427,000 tons. Black coal and lignite have been 
}>ro\ed in various parts of South Australia, but there is no 
e.xploitatiori. In W'estern Australia coal is known in several 
areas, and worked in the Collie district, in the south-west 
corner, where the Penno-Carboniferous scams contain a good 
deal of moisture ; 565.000 tons were raised in 1936, and were 
largely used on the railways. Tasmania has coalfields of 
varying age ; the chief production comes from the north-east, 
behind the port of St Mary’s, and there is another field to 
the east of Hobart. An output of 132,000 tons in 1936 did 
not render the island self-supporting in coal. 

1 he brown coal deposits, widespread in Victoria, have re¬ 
cently assumed importance. Situated chiefly in the Latrobe 
valley, in the eastern half of Gippsland, these deposits are 
\’cry thick, constitute an enormous reserve, and can easily 
be worked by the open-cut method. The state Government 
IS working it at Yalloiirn, in connexion with an enormous 
electricity enterprise. Though poor in heating power, the 
coal is so plentiful and accessible as to be economically used; 

the 1936 output was 3.045.000 tons, almost entirely from the 
iallourn mine. 

Other Minerals. Oil-shale deposits exist at Capertree. some 
thirty miles north of Lithgow. With assistance from both the 
hederal and the state Governments they are now being 
worked, and it is hoped to refine 30,000,000 gallons of 
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motor-spirit amuially ln'-i^iiificant anioimt'- lia\-e bt-iMi 
obtained elsewhere in New South ^^’ale■> and in Ta-'inania- 
Much searcliing for oil has been undertaken, witluiut 
commercial success, in Oueeiisland. Northern Texritorv. and 
the Kimberley district of Western Australia. Deposits occur 
•)f many widely different minerals, such as phosphate rock, 
asbestos, graphite, and mica, but the exploitalioit is neg¬ 
ligible. because of high prcxluction costs an<l transport 
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difiiculties. Gyp.sum and salt are worthy of mention; tlie 
former is associated with salt lakes of arid districts, and is 
chiefly raised in the Vorke Peninsula of South Australia, but 
big deposits are also available in Western Australia. Salt- 
production is associated with salt lakes in Western \’ictoria 
and in the Yorke Peninsula and rift valley of South Australia, 
;is well as with the evaporation of sea-water at the head of the 
Spencer and St Vincent Gulfs and along the coast of Western 
Australia, as at Rottnest Island and near Port Gregory. 

Small quantities of precious stones are recovered, generally 
from alluvial deposits. Opals have had some importance in 
New South Wales, principally at White Cliffs, some distance 
north-east of Broken Hill. They are plentiful in the Stuart 
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Raii^c, south-west of Lake Eyre, and farther north in the 
Macdoniiclls. 


Manufactures 

kofercMice has been made in the previous chapter to the 
(U velopinent of manufacturing industry and to the import¬ 
ance it now has in the economic life. Since 1864, when 
\'icloria initiated a protective tariff, this instrument has been 
increasingly used to foster secondary industries, and since 
federation the bounty system has been utili/.ed to assist the 
development of selected manufactures. The Great War gave 
a fillip to many industries, notably to iron and steel, textiles, 
and certain metal trades, such as those connected with the 
extraction of the metals from the ores of the Broken Hill 
district, and British and other oversea firms have been en¬ 
couraged to set up factories in Australia. Nevertheless, 
though the range of manufacturing industry is very large, 
and includes the treatment of many primary products, such 
as wheat, wool, metals, fruit, and timber, as well as the 
production of such things as motor bodies and accessories, 
tyres, gramoplionc records, pianos, matches, and fertilizers, 
.\ustralia is still a large market for manufactured goods. 

It is not surprising that the dominating manufacturing 
states should be New South Wales and Victoria; these tw’o 
have between them three-quarters of the factory workers, 
though containing substantially less than three-quarters of 
the total population. The capital cities encourage the devel¬ 
opment of a variety of manufactures, to meet the demands 
of a population with a liigh standard of living, though big 
industrial enterprises are not necessarily associated with the 
metropolitan areas. Of the sixteen classes of industry 
listed in the Commonwealth statistics there is no single 
one in which either New South Wales or Victoria does 
not lead in the number of people employed. The most im¬ 
portant categories are '‘industrial metals, machines, etc.,” 
in w’hich New South Wales takes the lead, and “clothing,” 
in which Victoria lias first place.* Next in importance is the 

^ These two categories cover nearly half the persons listed as working in 
factories, who totalled 524,000 in 1936-37« a lo*percent, rise in ten years. 
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class connected with "food, drink, and tobacco," followed 
by " textiles and textile goods," " paper, stationery, printing, 
and book-binding," "woodworking and basket-ware," and 
"chemicals, dyes, explosives, paint, etc." These illustrate 
some of the more important aspects of Australian industry. 

In this section reference will be made only to some of the 
more important aspects of manufacture. Comment has been 
made in this chapter upon the mills and factories that have 
arisen in connexion with certain primary products—cream¬ 
eries, factories for drying and canning fruit, sugar- and 
timber-mills, and the like. The list may be considerably 
extended; there are refrigerators and soap factories at the 
ports dealing with meat, tanneries and wool-scouring and 
fell-mongering factories and flour-mills at most of the large 
ports. The metropolitan cities (especially Sydney and Mel¬ 
bourne) and their suburbs have many varied industries, 
often only on a small scale, such as leather, boot, and shoe 
making, brewing and distilling, tobacco-manufacture, and 
factories dealing with both necessities and luxtiries. 

Iron-smelting is carried on at Lithgow, but principally at 
Newcastle and Port Kembla, where a big modem plant has 
been erected to take advantage of the good coking coal of the 
Illawarra district. A lieavy iron industry is carried on at 
Newcastle, covering structural steel, rails, and the like, and 
there is a big range of by-products, as well as a considerable 
manufacture of wire-netting, immense quantities of which 
are used in the enclosure of the pastoral and other properties 
and for defence against the rabbit. Other iron and steel 
factories are located at Lithgow and Port Kembla, in New 
South Wales, and at Castlemaine and Melbourne, in Victoria. 
An important aspect of the engineering industry is the manu¬ 
facture of agricultural implements; the famous stripper- 
harvester, for example, is manufactured at Sunshine, a 
suburb of Melbourne. Each state has railway workshops, 
those of Victoria at Newport, a suburb of Melbourne, and 
of Chullora, near Sydney, being very extensive. Railway 
extensions, irrigation works, bridges {e.g., the Sydney Har¬ 
bour Bridge) have greatly helped the iron industry. 

Textile industries are mainly connected with wool, and 
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althonyli till* lioine consuniption of this is increasing there 
i-s >till <i largi- volume of manufactured imports. I'here are 
woollen mills at S\(lney, Albury, (ioulburn, and Orange, in 
New Soutli Wales, and at Melbourne, (ieclong, Williams- 
town, (astlemaine, and Ballarat, in New South Wales. 
Australia aims at becoming independent of oversea supplies 



Fig. 78. \Voon.KN Mills 
Al MAmckvMk, an inUuilrial subtirb oi 
I{y erturi/iy vf tkf Offuf, i'ommonu faith ot 


of yarn, cloth, hosiery, and knitted goods. Attempts have 
been made to establish a cotton-spinning industry; this is 
in its early stages. 

It is obviously difficult for a young country to establish 
manufactures that demand a high degree of skill, owing to 
the inadequate supply of necessary labour; nevertheless, 
Australia is determined to travel the road that will lead as 
near as possible to the goal of independence of oversea 
supplies of essential manufactured goods. The experience 
of the Great War of 1914-18, when relative isolation from 
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oversea sources of supply led to shortage and high prices, 
confirmed the Commonwealth in this policy, which has been 
steadily pursued, though somewhat restricted in scope by 
the Empire policy embodied in the Ottawa Agreement of 
1932.‘ Manufacturing industry in consequence shows a sub¬ 
stantial, if slow, advance, which is likely to be somewhat 
accelerated by the organization of Australian industry on 
a war basis in connexion with the conflict which began in 
September 1939. 

• The White Paper (United Kingdom) embodying the results of a 
review in 1938 of the effects of the Ottawa Agreement of 1932 contains 
the following passage: **(^rtain immediate difficulties arise when an 
attempt is made to reconcile the desirability of Australia to expand her 
becondary industries to the maximum extent economically possible with 
that of the United Kingdom to secure for her exports a stable position in 
the Australian market.** 
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CHAPTER V 

AI^STRALIA: 'I HE I'OLITICAL DIVISIONS 


Ihk followiiiK table shows the area and population of the 
political divisions that comprise the Commonwealth; 


Statk 

^RIlA IN 

Mlirs 
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PorVLATION 
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321 . 4 *'^ 

220,330 

^ 3 A 5 o 

1,820 
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lol.ils • 

<*74.5^1 

3 . 7 ^> 5 . 3 .VJ 


2*33 

3.207.060 


I he above figures show a considerable increase in popu¬ 
lation in each state since the beginning of the century, the 
rate t»f increase being greatest in Western Australia, where 
the goldheld development was late. It is a reflection of the 
pioneering character of much of the settlement that in all 
states except \ ictoria and South Australia there is a slight 
e.xcess of males over females, which over the whole continent 
gives a population of about 102 males to 100 females On 
the other hand, it seems likely that the excess of males will 
disappear in a comjiaratively short period; indeed, there 
has been an excess of females in the metropolitan cities for a 
considerable time. Apart from the small increase in Nortliern 
lerntory, it is noteworthy that Tasmania’s population has 
increased rather slowly and unsteadily in recent years. The 

' Exclusive of full-blood aborijjinals. » Provisional estimate 
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average density per square miie sJiould be treated with 
caution, for the states differ widely in their proportions of 
land which under existing conditions are reasonably habit¬ 
able. The relatively close settlement of \’ictoria is significant, 
while it is of interest that, if the populations of the capital 
cities be excluded, the mean density for the continent is 
little more than i person per square mile. 

Queensland 

Queensland ranks second in area and third in population. 
In the west it reaches the meridian of longitude 138“’ E.; in 
the south the boundary is the parallel of latitude 29® S., 
part of the Upper I^arling, and the Macpherson Range, 
stretching to Point Danger. As some 34 per cent, of the area 
is north of the Tropic of Capricorn, and this includes the 
wettest part of the continent, the development has some dis¬ 
tinctive characters ; the more temperate south-east, however, 
is very similar to the adjacent part of New South Wales. 

After the abandonment in 1842 of the early Moreton Bay 
penal settlement squatting developed considerably round the 
Brisbane river and on the Darling Downs, but when separa¬ 
tion from New South Wales was secured in 1859 the pojju- 
lation was only about 20.000. Later, attempts to develop 
cotton and sugar plantations on Kanaka labour introduced 
a serious don^estic problem, and the opening up of the gold¬ 
fields between 1867 and 1881 at such places as Gympie, 
Charters Towers, the Palmer area, and Mount Morgan 
brought big accessions of population. The use of artesian 
bores in connexion with stock-rearing beyond the so-called 
Great Dividing Range, or Eastern Highlands, gave consider¬ 
able stability, especially to sheep-rearing in the interior, and 
a policy of railway development from a string of ports along 
the coast was pursued, to give access to interior pastoral and 
mining centres. It is noteworthy that other states have 
based railway development mainly upon their capital cities; 
the proportion of Queensland’s population concentrated in its 
capital is smaller than that of any other state except Tas¬ 
mania, partly because this method has not been followed. 
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Never!liclc.ss, great tracts in the interior and west are eitlicr 
empty or possess .a very scanty population. There are some 
12,000 aboriginals and 6000 half-castes, mainly in northern 
districts and on Palm Island and the islands of the Torres 
Strait. 

Physical Features. The Eastern Highlands are connected 
with the Western Plateau by the low Kyn»ma Upland and 
tlie Selwyti Upland, which merges into the Barkly rableland 
on tlic western border about latitude 20° S. Structurally, 
apart from the two last-mentioned features, which are east¬ 
ward e.xtensions of the ancient western peneplain, the state 
contains large areas of the Great Artesian Basin and the 
liastern Highlands. I'he boundary between these two may 
be followeil from the Gilbert river (draining to the Gulf of 
Carpentaria), along the western edge of the Eastern High¬ 
lands. to Koina, whence it curves eastward and southward, 
to cut through the middle of the Darling Downs. The 
Artesian Basin consists of plains—somewhat elevated near 
the Eastern Highlands, where they reach over 1000 feet— 
draining by the Mitchell, Ciilbert, Elinders. and other peren¬ 
nial rivers to the gulf, by Eyre Creek, Cooper’s Creek, and 
various intermittent rivers toward Lake Eyre, and by the 
( (jiulamine and Macintyre among upper tributaries of the 
Darling. Several ridges of old rocks, such as the Beal. 
McGregor, and Grey Ranges, crop out in the south-west 
corner. 1 he gulf coast is unindented and flat and largely 
alluvial, and the rivers, though permanent, are very low 
in the dry season, when the sea flows up them for considerable 
distances. 

riic Eastern Highlands are a wide belt of warped and 
faulted upland and plateau, with a good deal of granite, 
notably in the Clarke Range, and large areas of basalt, as in 
the Eastern Highlands west of the Burdekin, the Buckland 
Plateau, and the eastern half of the Darling Downs; the 
(ilasshouse Mountains, in the Moreton Bay coastlands, con¬ 
sist of Tertiary cones. The most outstanding feature is the 
Atherton Plateau, rising steeply behind Cairns and Innisfail, 
where Mount Bartle Erere reaches 5438 feet and Mount 
Belicnden Ker also exceeds 5000 feet. The coastal lowland 
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is narrow, but active streams, fed by heavy rainfall, dissect 
the highland, causing deep gorges and fine scenery in the 



FlC. 79. BkISBANE, If-SWICll, AND THK DaRLINC PoWNS 

Note the e^caipcpent o%*erioukirig the ha&la of the limbane livrr. 'Ilie r<iilMay 
(rom ^uth urtsUane to Kyogle tunnels under the Me c pbe n oo Kaoxc; oi sLiiidard 
gauge Uke the New South Wales it U part of the scheme for linking the ilale 

capilaU by iiniionn gauge. 

northern half (such as the famous falls on the Barron river, 
near Cairns, which drop over 800 feet) and wide, long valleys 
in the southern half. Most noteworthy are the stretches of 
lowland along the Fitzroy river (with its tributary the 
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Dawson) and the Brisbane river; farther north the largest 
river is the Burdekin. witli its tributary the Belyando. 
I here is inncli recent alluvium along the rivers and the 
coast, hut the only actual delta is that of the Burdekin. 

The Great Barrier Reef. This, the greatest coral reef area in 
the world, is perhaps better described as a series of reefs. 

1 he outer reef starts at Bramble Cay, some fifty miles south 
of the My delta, in New Guinea, and stretches along what 



Fk;. 8o Vofxr. Mangroves colonczing a Cav. Hopk Isi.ands 
I I04n(is 11^ n«4r to the co^it, « little south ot Cooktown. 
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was probably the Pleistocene coastline as far south as Sandy 
Cape. The Queensland coast here is marked by extensive 
fracturing, and although there has probably been some 
recent elevation, there is plentiful evidence of subsidence in 
later Tertiary times, and recent scientific work on the Reef 
supports in general Darwin’s hypothesis of reef-formation. 
The outer reef, actively growing on its steep ocean side, is 
only about twenty miles distant from the mainland off Cape 
Melville, but reaches a maximum of about 150 miles farther 
sotith : it varies greatly in width, and consists essentially of 
sections several miles long separated by channels, except in 
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the south, where it becomes small scattered clusters. The 
channel between the reef and the coast is shallow, from lo 
to 25 fathoms in depth, though toward the south it may be 
as deep as 60 fathoms. It is marked by numerous small 
reefs and islands; the islands near the coast—generally 
heavily forested—are high, isolated fragments of the Eastern 
Highlands, while the others are low coralline islands (cays), 
upon many of which mangroves, casuarinas, pandanus. and 
other salt-loving vegetation grows. Brightly coloured fish, 
clams, sea-urchins, oysters, trochus, sponges, beche-de-mer, 

and turtles abound. .r- 1 t 

The channel, often referred to as the Grand Canal, though 

generally smooth, has certain disadvantages. The northern 
half in particular is rather difficult to navigate, and is liable 
to hurricanes, while the coast is dangerous, and narrow 
passages experience very strong tides.* 

CUmate and Vegetation. Brisbane, situated in tlic coolest 
comer of the state, has a mean annual temperature of 69° 1-. 
and a range of 18-5^ E. (from 58-5'' E. in July to 77° I*, in 
January). Apart from modifications due to altitude, mosj 
of Queensland reaches a mean temperature of over 80® E. 
in January, and in July exceeds 56*^ F.; annual ranges in 
tlie northern coastal districts arc small, but in the and 
south-west, whore daily ranges are also considerable, reach 
30® E. Snow i.s unknown, except rarely in the more elevated 
portions of the south-east, where night frosts may be ex¬ 
perienced for from five to seven months. The principal 
rainfall is brought by the summer monsoon, which blows 
from the north in the Cape York Peninsula and from the 
north-east in the southern part of the state. The heaviest 
rainfall is coastal, but the totals at different stations are 
affected by exposure and by the nearness and height of the 
highlands. The largest totals are found between Cairns and 
Cardwell, where a strip of coast receives over 80 inches. 
The following variations are noteworthy at places from north 
to south: Cape York (69 inches). Innisfail (144 indies), 

‘ For a description and discussion see ''The Queensland Coast and the 
Great Barrier Keefs/' by J. A. Steers, In The Geographical jQurnal. September 
and October. 1929- 
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'lownsville (^7 inclics), Bowen (40 inches), Mackay (67-5 
inches), Rockhampton (39 inches), Brisbane {45 inches). 
Hroadh- speaking, the rainfall declines rapidly away from 
tin- ea-^t coast, as is shown by Charters Towers (25-5 inches) 
ami Warwick (28 inches), and farther inland by Charleville 
{20-5 inches) and Longreach {17-5 inches), while Oontoo, 
where (■oo})er's Creek leaves Queensland, has only 5-5 inches. 
1 he (.arpentaria coast is not excessively wet; Normanton 
luiN 30 inches, and Cloncurry, farther inland, has 19-5 inches. 
About one-seventh of the state—in the south-west—has an 
annual rainf.ill of less than 10 inches. The winter is generally 
dry. though the Innisfail coastal district receives a consider¬ 
able amount of rain from the south-east trades and there is 
an appreciable amount in the south-east quadrant. The 
rainfall variations from year to year are very great, even in 
the coastal districts; thus Brisbane had only 19-4 inches in 
1919. as against 67 inches in 1931. 

riie natural vegetation includes an eastern coastal strip 
of thick forest, largely tropical softwood brush forests of the 
eipiatorial type, as in the Cairns district and in areas farther 
south, or of hardwood eucalypts. Inside tliis and in the north 
is a belt of eucalypt forest with much grass; this gives way 
to savanna, with a considerable growth of brigalow acacia, 
w hile in tlie south-west the vegetation degenerates to mulga 
scrub and saltbush. 

Development. I hough potentially rich, Queensland is still 
very immature in development. The most closely settled 
area is in the relatively temperate south-east corner; else¬ 
where settlement is mainly along the east coast, with a 
thinner population in the pastoral districts; the Cape York 
Peninsula and the arid south-west are notably deficient in 
population. Even in timber, in which the eastern areas are 
relatively rich, the principal output comes from eucalypt 
forests of the Darling Downs and Gympie districts and the 
Maepherson Range. Most of the sawmills operating are in 
this part of the state. The production of red cedar, a tropical 
softwood prominent in the Cairns district, has declined to 
small proportions through extensive cutting in the past. 
Other soft timbers cut include certain pines—kauri, cypress, 
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hoop and bunya pines. There is some import of soft timber 
from North America. Considerable attention is now given 
to conserv’ation and reafforestation. The value of the native- 
sawn timber jjroduced, including a considerable quantity of 
railway-sleepers, reached in 1936-37 ^{2,049,000. 

Owing to droughts the number of cattle (including dairy 
cows) in Queensland has fluctuated considerably. I-or some 
years, however, the number has stood at about 6.000,000, 
45 per cent, of tlie Australian total. Nevertheless, there has 
been in general a steady increase in the number of dairy cows, 
and it is in this state that dairying has made the greatest pro¬ 
gress in recent years. The chief dairying districts are neces¬ 
sarily along the eastern margins, and include the lowlands 
and tablelands behind Brisbane, Maryborough, and Rock¬ 
hampton, but a recent feature has been the progress made 
farther north, in the neiglibourhood of Townsville, Cairns, 
and Cooktown. Butter and cheese arc extensively made, and 
much is exported; condensed milk is also manufactured. 

Artesian water lias special importance in Queensland. In 
1936-37 there were 5607 bores, including flowing bores and 
those yielding supplies by pumping, ])roviding 251,000,000 
gallons of water a day. There has been a steady decline in 
the yield of water from this source; thus the region between 
Cloncurry and Winton has ceased to be a flowing area. 1 here 
is urgent need for careful conservation of this important 
resource, in spite of recent evidence, especially in the drier 
south-west, that the rate of the decline is less than formerly. 
The distribution of artesian bores shows a much more 
intimate relation with sheep than with cattle. 

Cattle-stations are found all over the state. T hey are least 
numerous in the Cape York Peninsula and most numerous 
in the south and coastal districts. The largest cattle-stations 
are in the coastal districts in the north-west, by the Gulf of 
Carpentaria, notably in the Normanton, Flinders river, and 
Barkly Tableland districts. There are twelve meat-works in 
the state, including five in the Brisbane district, two at 
Townsville, and one at Rockhampton, while in 1936^37 
to the value of £2,616,000 was exported, together with large 
quantities of hides and tallow. 
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Sheep numbered 22,^()8.ooo at the end of 1937; Queens¬ 
land is thus second to New South Wales as a sheep-rearing 
>tate, tliougli it has little more than one-third of the latter’s 
total of these animals. I'hey are mainly west of the highlands. 

in the middle of the artesian basin, round Long- 
r<“ach. 1 he gulf and Cape York country has few. The flocks are 
remarkably free from disease. Extensive squatting is still the 
rule, and one sheep-run covers 5000 square miles. Cross-bred 
"lieep (a very small proportion of the total) are chiefly found 
on the Darling Downs, where mixed fanning is making rapid 
strides. The wool export was valued at nearly /;8,136.000 in 
*9.56-37, but the mutton export is at present negligible. 

Horse-breeding has naturally considerable importance, and 
there is an export of horses to the countries of South-east 
Asia. Pig-breeding as an atljunct to dairy-farming is growing, 
and several bacon factories exist. 

Some 95 boats are engaged in pearl and beche-de-nier 
(isliing. <)perating mainly between Thursday Island and 
Mackay, In 1936-37 the value of the pearl shell obtained was 
{119,000 and of the trepang {4600. 

riie latitude and varying elevation of the state permit a 
wide \ ariety of crops. Owing to its dependence upon winter 
rain, wheal, chiefly grown in the Darling Downs district and 
to a lesser extent in the Maranoa district to the west, has not 
the importance it has in other states, but it is tending to 
receive more attention as an element in mixed farming. In 
some years Queensland has imported wheat. Maize nor¬ 
mally covers a larger acreage, and is mostly grown in the 
coastal districts south of the tropic, although it is also grown 
on the Darling Downs and is becoming important on the 
Atherton Plateau. These and other grains, besides being 
grown for milling, are produced for fodder with lucerne. 

I he leading agricultural product is sugar, the production 
and treatment of which employs some 29,000 people. In 
*9J6-37, 339,000 acres of rich valley lands gave a yield of 
745.000 tons of raw sugar; this yield was substantially 
exceeded during the following year. In recent years fully 
half of the production has been surplus to Australian require¬ 
ments. The favourable hot, humid conditions north of 
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Townsville have led to the area between that point and 
CooktowTi receiving much more attention, and now con¬ 
siderably more than half Queensland's yield comes from this 
belt, while it is of interest that nearly 90 per cent, of Quecns- 



Fic. 81. Queensland—Sugar Production 

Recently separate prwiuclion fiicum have not Iveen pubU^bed lor the two areas 
repmeciinl In thU OUcranL The CoCal amount ol »iuar produced in Qnerra* 
land ill t<>33 was 639,000 tons and in 1936 77S.000 foa:». 
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land’s sugar production, and therefore of the total Common¬ 
wealth production, comes from north of the Tropic of 
Capricorn. Sugar-growing is often combined with dairying 
in the southern districts, and the holdings are generally 
small. North of Townsville drought is almost unknown, 
south of it irrigation is sometimes necessary; the state 
Government has a small pumping irrigation scheme on the 
Burdekin near Ayr (the Inkerman district), mainly sub¬ 
serving the production of. sugar. The industry is being 
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carefully and scientifically fostered by the state Government; 
tliere are thirty-three crushing mills and two refineries. 

Ihe acreage under cotton has fluctuated considerably 
Miire the revival of the indiistr>' in 1920 by means of state- 
guarantecrl j^riees, later replaced by a bounty. Thus the 
acreages harvested in 1921, 1924, 1928. and 1936 were 
respeeti\ely 2000. 50,000, 20.300, and 62,200 acres. The 
main cotton areas, avoiding the wetter coastal district. He 
between Ip>wich and St Lawrence, east of the Eastern 
Highlands. ( ultivalion centres in the valley of the Callide, 
a right-bank tributary of the Dawson. The American upland 
typo of cotton is grown. The N'ield in 1936 was 19,199,000 lb. 
of cotton, which was ginned* at Rockhampton and Whin- 
stanes (Hrisbane). and mainly exported. There is little 
indication at present that Queensland will make a significant 
contribution to the world’s cotton-supplies. 

I he Dawson valley is noteworthy in connexion with both 
irrigation and cotton-growing. An ambitious scheme to 
provirle a ilain at Nathan's (iorge, thirty miles below Taroom, 
to impound 2,500,000 acre-feet of water for the irrigation of 
about 2oo.t)oo acres, and also a power-station, has made 
little progress, but a weir at Theodore, lower down the river, 
has been operating for some years to provide water for an 
area of about 2600 acres. Much land beyond reach of the 
irrigation water has been cleared for mixed farming, and 
there are now nearly 400 farms. The settlers have relied 
chiefly upon cotton (partly irrigated and partly on 'dry' 
lands), fodder crops, including irrigated lucerne, and wheat, 
entirely on the 'dry' lands. 

Many fruits are cultivated. The eastern coastal districts 
yield large quantities of bananas and pineapples; oranges 
and mangoes are also grown. Deciduous fruits do well on 
the uplands of the south-east, and the vine and citrus fruits 
are cultivated, as in the neighbourhood of Roma. Other 
vegetable products which have interest but not importance 
include tobacco, coffee, millet, arrowroot, and ground-nuts. 

Mineral production has fluctuated with the general fortunes 


of Australian mining. Mining in 1936 employed rather more 


than 8800 men, nearly 4000 of whom were engaged in gold 
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production, whicli ro'f in 1937 l<> •» value of ^.''.''4.000 
Copper-production, chietlv from ( loncurrv, was valued .it 
£129,000 in 193C ’ SiKer-lead is still worked .• little at 
Chillagoe, formerly a \ery important centre, but a ncli tiel<l, 
associated with zinc, as in the Broken Hill lode, has been 
opened at Mount Isa. west of Cloncurry ; the value of tlu- 
total output of silver, lead, and zinc in 193,<» e\((‘<ded 



Fig. FiNEApeia; 1 ’i.ant.ation, Queessi ash 
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£1,000,000. Iron ore is believed to be plentiful, but is liardly 
worked. Tin is of some importance; it is worked mainly 
at Herberton, in the richly mineralized Atherton Plateau, 
and in the same district at Chillagoe and behind Cooktown : 
some also comes from Stanthorpe, in the extreme south, 
'i he production in 1936 was valued at £126,000. 

The annual coal-production in recent years has averaged 
about 1,200,000 tons, the bituminous Ipswich field, with 
some fifty collieries, being the most important area. Coal 

* The provisional figure for 1937 is £247,000 
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is aNo workfci at various places in the Maryborough. Dawson 
\all(‘y, Bowa'ti, Clerntont, and Darling Downs districts, as 
well as at Mount Mulligan, on the Atherton Plateau. • 

Towns and Communications. Apart from Brisbane, with its 
estimated population of 325.890, the largest cities are Rock¬ 
hampton (about 29.000), Toowoomba and Townsville (about 
2(),ooo each), and Ipswich (about 22.500). Most of the 
interior centres which figure on the map vary from a few 
hundreds to a few thousands. The railway system, of 3 feet 
() inches gauge, is based upon a railway connecting the coast 
towns from the southeni boundar>’ to Cairns, and three lines, 
running westward from Brisbane, Rockhampton, and Towns¬ 
ville, while there are several other shorter lines. 

Brisbane, astride the Brisbane river fourteen miles from 
its moutli in Moreton Bay and away from flats liable to flood, 
has as its hinterland the broad, low valleys of this river and 
other streams, the Ipswich coalfield, the Darling Downs, and, 
by its railways, a large area of the interior. With a dredged 
channel yielding about 25 feet at low water and its shipping 
facilities it dominates the trade of Queensland. Its indus¬ 
tries are largely concerned with foodstuffs and clothing, but 
engineering, sawmilling, tanning, and meat-works provide 
other occupations. The southern railwaj’-line passes through 
Ipswich (on the Bremer tributary), which sends coal down 
to Brisbane by water. This city (population. 22,500) is an 
old settlement, now possessing woollen mills, important 
railway-works, and iron-foundries. A branch continues to 
Wai-\vick (population, 6660), an old centre on the eastern 
edge of the Darling Downs. The town is important for 
dairying, wheat, and maize. From it, southward, Stanthorpe 
(j)opulation, 2160) can be reached, where tin is worked. The 
main line from Ips\rich continues to Toowoomba (popula¬ 
tion, 26,430). the commercial capital of the Darling Downs, 
in an area yielding coal, butter, cheese, cereals, and grapes, 
and becoming important for cross-bred sheep. It then runs 
through Dalby to Roma (population, 3370), in the pastoral, 
wheat, and vine area of Maranoa, and extends beyond 
Charleville (population, 3200), a centre of large sheep-stations 
near the Warrego, a river of extreme regime. This town’s 
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Fig. 83. Queensland—Kailwav Development 


supply of water comes from a bore now yielding barely 
400,000 gallons a day, as compared with its original flow of 
3,000,000 gallons. 

Rockhampton (population 29,370), situated on the Fitz- 
roy, thirty-five miles from the sea, has an immediate hinter- 


o 
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land of broad valli-ys (including the Dawson river), in which 
fruits, maize, sugar, cotton, and dair>' products all have 
impoitance, and including Mount Morgan and the Dawson 
river coalfield. From here the central railway climbs to the 
Leak Downs, centring on Emerald, in a stock-rearing and 
wheat-growing area, and then goes on to Longreach, the 
centre of very extensive sheep-runs. A line from Longreach 
through Winton allows connexion with the northern railway 
at Hugheiulen, in an important sheep and cattle area on the 
Minders river. This northern line has come from Townsville 
(population, 25.S80). on Cleveland Bay, the second port of 
the state, interesterl in sugar, dairying, and meat, as well as 
in mining products from Charters Towers (population, 6980), 
though these have mainly given way to agriculture and 
dairying. Beyond Hughenden the railway goes to Cloncurry, 
with branches to \arious mining settlements. Mining has 
revived in thi^ area with development at Mount Isa. but 
this is also sheep and cattle country, with Camooweal as 
another centre farther west, on the Barkly Tableland. 

t aims (population. 11.990) serves the important Atherton 
Plateau, which is relatively tetnpeiate, and likely to develop 
mai/.e-growing and pastoral iiKlustrics, besides being occu- 
piinl with the mining of tin, copper, and silver-lead in the 
llerbertim district, copper at Chillagoe, and coal at Mount 
Mulligan. The resources include cattle, sugar, bananas, 
timber, and magnificent scenery attractive to tourists. 

Between Brisbane and Cairns the coastal railway passes 
through (lympie (population. 7750). an old gold centre now 
pr<iducing sugar, bananas, and butter, to Maryborough 
(population. 11,410), a port ser\'ing a district important for 
all the typical coastal products, besides possessing coal. 
Beyond. Bundaberg (population, 11.470) is reached, a town 
with a special interest in refining sugar, then Gladstone 
(population, 3040), on Port Curtis. Through Rockhampton 
the line goes on to Mackay (population. 10.660), a large 
sugar centre, and Bowen (population, 2()2o), a rising port on 
a fine liarbour, and serving a district producing coal, sugar, 
tropical fruits, and cigar tobacco. Beyond Townsville the 
chief places of note passed through before reaching Cairns 
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are Ingham (population, 2690) and Innisfail (population, 
2960). both of which serve coastal cane fields. 

Other settlements are Cooktown (population. 500), in a 
district in which, besides sugar, coconuts, cofiee, rice, and 
ground-nuts have all been produced on a small scale ; Thurs¬ 
day Island (population, 1040), the seat of the chief tropical 
fisheries; and Normanton (population 340), the principal 
centre of the gulf cattle industry, situated twenty-four miles 
up the Norman river and a port for coasting steamers, with 
a railway to the isolated Croydon goldfield. 

It is proposed to extend the westward-running railways 
and to connect their terminals by a line going on to Camoo- 
weal. Air services have considerable importance; they con¬ 
nect the east-coast towns and link the ports with interior 
centres. The route from Dai^vin, in Northern Territory’, I'ia 
Groote Eylandt, Townsville, Rockhampton, and Brisbane, 
carries the British air mail to the south-eastern states. 

Trade. The oversea trade in 1936-37 showed imports 
valued at £'5,523.000 and exports at £18,459.000. The trade 
with other parts of the Commonwealth is extensive, exports 
of £10,903,000 (largely sugar) and imports of £16,433,000 
being recorded. The main oversea import items were textiles, 
hardware, and metal goods and motor-cars. The leading ex¬ 
ports were wool (nearly £8,136,000),sugar (nearly £2,298,000). 
butter and cheese (£2,514.000), and meat (£2,616.000). 


New South Wales 

Although, relatively speaking, this state ranks second to 
Victoria in the intensity of its development, in an absolute 
sense it i^ the dominating state in the Commonwealth. 
Coveringno'4 P^r cent, of the area, New South Wales leads 
the other states in its population, with about 39 per cent, of 
the total, and is the chief producer ofnvool, wheat, dairy 
cows, and coal, besides being first in manufacturing industry. 
The boundary with Queensland has been indicated; on 
the west the state is marked by the meridian of longitude 
'/141'* E., and on the south by the Murray to the head of the 
upper tributary known as the Indi, thence by a straight 
boundary to Cape Howe. The latitudes may be broadly 
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doscribed as warm temperate ; Sydney, rather south of the 
middle of tlie state, is in latitJide 34° S 

New South Wales was the scene of the first Australian 
settlement, and mention has already been made of some of 
the outstanding events of its early history. Its early vague 
boundaries were considerably modified with discovery and 
settlement in other parts of Australia; its present area 
broatlly dates from 1863, the only later modification being 
the cession of 912 square miles of Australian Capital Territory 
(1911) and 28 square miles at Jervis Bay to the Common¬ 
wealth (1915). The development following the gold-dis- 
co\eries was somewhat chaotic, but the pojjulation rapidly 
increased, reaching half a million by 1871. The railway from 
Sydney across the highlands reached Orange in 1877. Prob¬ 
lems connected with settlement on the land received in¬ 
creasing attention, but it was not until 1898 that a surplus of 
wheat became available for export. By this time refrigeration 
permitted an e.xport trade in butter and meat, riiere have been 
considerable lluctuations in prosperity, largely arising from 
the price made by v>ooI, still the lending export. 

Physical Features. I'he indented character of the coast is 
due to the drowning of river-valleys by subsidence. The 
cf-ntral portion of the coast has as a result several fine 
natural harbours, notably Port Stephens, Broken Bay, Port 
Jackson, arul Jervis Bay, while sandspits have turned some 
openings such as Lake ^Iacquarie into lagoons. There are four 
main physical divisions: the coastal low’lands, the Eastern 
Highlands, the western slopes, and the interior plains. 

riie coast region is an undulating plain, generally narrow, 
but of varying W’idtli. By the Uichrnond and Clarence rivers 
in the north it is thirty to forty miles wide; elsewhere it is 
ten to fifteen miles w'ide, except wdiere a long tongue projects 
up the Hunter river and in the hinterlands of Broken Bay 
(the Hawkesbury river) and of Sydney. The western margin 
of the coastal belt is marked by steep and often inaccessible 
escarpments cut by deep valleys; even to-day the highlands 
are crossed by only three railway-lines, one from New’castle 
and two from Sydney. 

The Eastern Highlands are in this state divided into three 
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blocks. The Cassilis Gap, marked by the Goulbum tributary 
of the Hunter—a gap curiously enough not yet utilized by 
a railway—has to the north of it the New England Plateau, 
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Fig 84. S%'DNEv and the ‘Blue Plateau” 
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consisting of blocks warped up to different levels, and rising 
in Ben Lomond to about 5000 feet. The Macicay river has 
cut a deep gorge. The plateau sends out a spur, largely 
volcanic, to the west, known as the Nandewar Range, and 
is bordered on the south by the basalt-capped Liverpool 
Range, a westerly volcanic projection of which is known as 
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tlu“ \\ arniniliuiiglt s. Soiitli of the Cassilis Gap lies the *' Bine 
Plateau.” of rlneflv Silurian rocks, with remarkable litne- 
'■tone caves. In the Bhie Movintain.s proper, an eastern pro¬ 
jection, is expO'^e<l Tria''>ic (Ilawkesbury) sandstone; this 
area is unproductive, but its fine scenery makes it popular 
uith toiirists.- A faulted area marked by Goulburn and Lake 
(loorf^e (a lake which varies m\ich in size, ponded up against 
a fault scarj), and without a visible outlet) di\-i(les tlie ” Blue 
Plateau” fr<uu the Monaro Plateati, an ujiraised block of 
which forms the Snowy Mountains, rising in .Mount Kos- 
ciuskij to 7328 feet and with cirques and other evidences 
of recent glaciation at its highest levels. I'he Monaro Plateau 
is at a considerably lower elevation, but mostly exceeds 


’,000 feet. Ditferent parts of the highlands are known 
locally as 'plains’—for example, the I)t)rrigo Plains (behind 
(Oil's Harbour) and the Bathurst, (ioulburn, Yass, and 
Monaro Plains; the last are mainly the tipper valleys of the 
.Murrninbitlgee and the Snowy. 

rhe western slope, comparatively gentle, is marked, among 
other features, by the Liverpool Plains north of the Liverpool 
Range and by the ancient (Obar-Wyalong peneplain, which, 
though of no great elevation (its maximum is about 1000 
feet), constitutes a low upland penetrating on both sides of 
the Laclilan into the middle of the state. The remainder is 


lowland below 600 feet, except for the horsts (the Broken 
Hill Upland and the Grey Range) that appear in the north¬ 
west. The lowlands are very level, are mainly of alluvial 
origin, and are marked by streams of very variable regime. 
which give rise to numerous billabongs. The plains round 
the Murrumbklgee are known as tlie Riverina. 

Apart from the short coastal rivers, the more important 
of which have been mentionetl above, the drainage is almost 
wholly to the Murray, and has been described earlier (see 
pp. 70-71). The coastal rivers allow a limited amount of 
navigation in their lower courses, despite the sand-bar 
obstructions that usually characterize them. The develop¬ 
ment of irrigation in the Murray-Darling basin and the use of 
the rivers for navigation have been dealt with at pp. 124-129. 

Climate and Vegetation. The following table for si.x stations. 
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two in the coastal belt, two on the western slopes, and two 
in the interior, brings out tlie chief climatic differences 
within the state; 


Station ! 

.\tTITVDI 

1 

1 MtcHrsT 

M C A s 
MoSTt<L\ 

, i EUPF RATI kf 

r ^ i 

LowExT I 
MfAN 
MoNTHtV 
rtMfKRATlMfc 

(• F.) 

Annual 
Kasce K ) 

Mias ^ 

A N N V A L 

Kaimtakl 
(Inched) | 

Grafton 

40 

77 1 

37 

1 

20 

34*5 

Sydney 

140 i 

7*-5 1 

53 

18*$ 1 

47*2 

Bathufbt 

2200 

705 

43 

275 

23*5 

Guulburn 

2129 

68*5 

43 

255 

2 yo 

Bourke 

550 

«5 

52 5 

3^-5 


Wentwt^rth . , 

1 

M 4 

74 

1 

47 

27 

12-5 


It is of interest that Kiandra, a station in the Kosciusko 
district at 4640 feet, has a mean annual temperature of 
44*5'’ F. and an annual rainfall of 65 inches. 

The above figures illustrate the decline in temperature 
southward, the moderate annual range of the coastal belt 
(note, however, that Grafton, in the north of the state, is 
somewhat cut off from the sea), and the increase in the annual 
range with altitiule and distance from the sea. The figures 
for Bourke indicate the great heat of the north-western 
interior in summer. Almost the whole state is subject to night 
frosts for five or more months, and altitude necessarily 
makes a difference to the length and intensity of the frosts. 

Many coastal stations and exposed places in the Eastern 
Highlands show heavy rainfall totals, reaching as much as 
80 inches in the nortli-east corner. Broadly speaking, with 
certain irregularities of distribution due to local causes, the 
rainfall declines from cast to west, and especially toward the 
north-west. 58 per cent, of the state receives less than 
20 inches of rain annually and I4'5 per cent, less than 
10 inches. The distribution is important, for average figures 
show no dry season, and although toward the north-east 
there is a distinct summer maximum, over most of the state 
the rainfall is well distributed, with a tendency to a winter 
maximum in the south of the state. There is, of course, 
heavy evaporation and uncertainty of rainfall (especially in 
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the.' interior), and snow, an important element in the precipi¬ 
tation on the highlands of the south-east, although mainly 
raro, has been known over some two-thirds of the state. 

I ho vegetation varies from semi-desert to sub-tropical 
f«)rest and alpine flora owing to the varied rainfall and 
elevation. Softwood brush, continuing the tropical forests 
of Oneensland, pettetrates along the wet tlank of the New 
I'.ngland Plateau, while the rest of the coastal belt is well 
timbered witli eucalypt forest. More open country, with 
much grass, is characteristic of the plateau and the western 
sloj)es. while the interior plains are usually classified as 
grassland.' though there is much eucalypt growth, giving 
way to imilga in the west. In the south-west corner there 
is an area of mallec country, continuous with that of Victoria 
and South Australia. The mountain gum appears up to 
about 5000 feet in the south-east, with alpine plants between 
this cleN’alion and the snow-line. 

Development. With an average of nearly 9 persons to the 
sejuare mile, New Sotith Wales is rivalling Tasmania for 
second place as regards density of population. The popu¬ 
lation, howe\-er, notably concentrates on Sydney and its 
immediate hinterland, and to a lesser degree upon the New¬ 
castle area. I he northern coastal districts carry more people 
than the sotjthern, and although the tablelands are broadly 
better populated than the western slopes, some areas of the 
tablelands arc almost ttninhabited. In the plains the popu¬ 
lation is sparse, the Broken Hill district being an island of 
concentration. There arc only about 850 aboriginals and 
10,000 half-castes. ^ 

In the forest areas there are some 400 sawmill.s, the output 
of which was valued at about £3,000,000 in 1936-37. Hoop- 
pine is worked in the brush forests, which cover about one- 
fifth of the forest area, and hardwoods elsewhere. State 
plantations (as yet of small total area) testify to the in¬ 
creasing attention given to afforestation, which it is hoped 
may eventually lead to independence of the present large 
import of softwood timber. 

‘ Often termed ‘steppe,' but it seems wise to avoid this term, as it 
implies very different dim.itic conditions 
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Tlie Great Artesian Basin penetrates into the nortJi of the 
state and the M\irray artesian basin into tlie soutli-west 
corner; the former is much the more important. In 1936-37 
there were 699 bores; the flo\nng bores yielded a daily’ 
quantity' of 66.400,000 gallons, a declining amount. The 
main basin comes farthest south at Dubbo; Bourke may’ also 
be noted on the edge of it. 

New South Wales has half the continent's total of sheep. 

In 1937 there were more than 31,600,000 animals, of which 
some 5,000,000 were cross-breds, kept in increasing mimbers 
in mixed farming districts, while 83 per cent, of the total are 
pure merino. Some of the finest wool comes from the 
New England Plateau, where the bracing climate is very 
favourable, l-'ornid all over the state (though there are very' 
few in the coastal districts), sheep exist in greatest density 
on the south-western slopes, and are of importance in the 
northern tablelands and slopes and in the Riverina. Exten¬ 
sive squatting still prevails on the western plains, where the 
• carrying capacity is low.* Part of the wool clip is retained 
in the state for mamifacture. ^ 

New South Wales is far behind Queensland as regards 
cattle, possessing 3,288,000 at the end of 1936; of these, 
dairy cows numbered 1,070.000—a greater number than 
in any other state. Most of the cattle are in the coastal 
districts north of Newcastle; the lowest density is naturally 
in the interior plains, although large areas of tableland carry 
very few. The state does little more than meet the local 
demand for beef, but in dairying remarkable progress has 
been made. The principal dairying districts were formerly 
along the south coast, but they are now on the north coast, 
and are spreading also on the south-western slopes and in 
irrigation areas. In a recent year, of a total estimated pro¬ 
duction of 318,000,000 gallons of milk, 257,000,000 gallons 
came from the coastal districts, mainly north of Sydney'. 
Most of the milk is made into butter, the oversea export of 
which was valued at £909,000 in 1936-37. 

* In some areas it binks below t sheep per lo acres. In I 937 » ^ 9 ^ flocks 

on holdings exceeding 100,000 acres 181 >verc in the Western Division. The 
total area of these 181 holdings exceeded half the area of the Division. 
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In that year meat {chieHy mutton and lamb) contributed^/^ 
£1,740,000 to the export trade, but the value of hides and 
skitis, was £2,340,000, and rabbit-skins contributed £806,400. 
Pigs are chiefly kept in the agricultural districts, where 



Flo Xf.w South Wale^—Wheat Bk!.t 

Thr AfT.i rTprcNTMt* Ihr rcition >\iiliin |irk>lilabtr MhcAt urt'iwinc 

friitu oviirflfncr br c.trrin) titi. Noto the clo«c cvrmpnud^ncr ot the >«TStem cnatKiit 
ol the with the lo inch iAoh>*et for the wtoter u% months. Wheat avoids the 

Arid region .^s wtII as the writer coastal tell. 


poultry-keeping and bee-keeping are also carried on. all 
contributing to a small extent to the export trade. Horses— 
nearly one-third of the Australian total—are reared, mainly 
for local use. 

There is a considerable variety of agricultural products. 
At one time maize was the leading crop, but the remarkable 
and still steady expansion of wheat not only makes it easily 
the leading crop, but places New South Wales (though closely 
2ib 
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rivalled by Victoria) as the largest wheat-producer among 
tlie states. Normally two-thirds of the cultivated acreage 
is under wheat, and the bulk of the crop is grown between 
the ii-inch and 15-inch April-to-October isohyets, though it 
is successfully grown on 9 to 10 inches of winter rain, and 
on even less by dry-fanning methods. Little is grown where 
the winter rainfall exceeds 20 inches. Neither the tablelands 
proper nor the nortliem areas with a tendency to a summer 
maximum of rainfall are as suitable as the central and south¬ 
western slopes. The crop is capable of great extension, and 
u ith time the limit of wheat-growing is moving farther west. 
From 3.983,000 acres in the year 1936-37 the yield was 
55,668.000 bushels, an average of 14 bushels per acre, which 
compared with 127. 12*5, 12-4. and 16*2 bushels per acre in 
the four preceding years. Railways carry the grain to 
Sydney, the principal port for the crop. 

^ Oats ranks second (236.000 acres in 1936-37), and is chiefly 
found in the Kiverina, though the elevated areas of New 
England and the Monaro are very suitable for it; there has 
been a recent increase. Maize (116,000 acres) is the third 
grain crop, but often insufficient is grown for local needs. 
'I he well-watered coastal valleys, especially north of Sydney, 
are very favourable for this crop, little of which is grown else¬ 
where. Generally speaking, the area under maize has declined. 
Among other cereals grown for grain, rice is the most impor¬ 
tant ; 22,000 acres of rice were harvested, mainly in the 
Murrumbidgee Irrigation Area, in 1935-36 and 23,000 acres in 
the next year, the yield per acre now averaging about 100 
bushels, a very high yield. A little barley (largely for malt¬ 
ing purposes) is grown, and considerable quantities of potatoes 
are raised. There are very large acreages under wheat and 
oats for hay, while much lucerne is grown in irrigation and 
coastal districts, as w’ell as green fodder, which ranks second 
to wheat as regards acreage. Some 10,000 acres of sugar-cane 
—grown in the lower valleys of the Clarence, Richmond, and 
Tweed—were crushed in 1936-37, meeting, however, only a 
small proportion of the state’s needs of this commodity. 
The cultivation of cotton is negligible, and is at present 
confined to a small area in the Grafton district. 
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Irrigation largely subserves vine- and fruit-growing. The 
j)rincipal area is 250 miles down the Murrurnbidgee from the 
Hurrinjuck dam ; it contains at present nearlv' 2000 irrigation 
farms, totalling almost a quarter of a million acres; the 
reserved area also includes some non-irrigable land. The 
chief settlements are Vanco, Leeton, and Griffith, where 
experimental farms illustrate the careful attention given by 
the stale (lovernment to farming generally. Vines, deciduous 
and citrus fruits, figs, olives, vegetable and fodder crops, 
rice, dairying, and pig-raising represent the varied activities 
of the area. I-lsewliere the small pumping-scheme at Hay 

also on the Murrurnbidgee—dates from 189^, but little 
fruit is grown here ; in the Wentworth district, on'the Murray, 
are two pumping-schemes somewhat larger than that at Hay. 
and vine- an<l fruit-growing are leading occupations. The 
Hume reservoir has at present a capacity of 1,250,000 acre-feet 
and New South Wales and N’ictoria are equally sharing this 
supply of irrigation water. Construction of the Wyangala 
tlam, on the Lachlan ri\er. fourteen miles west of Cowra, 
was completed in i9J7* this is primarily to supply 

tlomestic water to an area of malice country, in which wheat¬ 
growing sln>nld develop. 

In 19.J6-J7 there were 15.000 acres of bearing vines, more 
th.m half of which were for wine, the rest of the acreage being 
roughly ecpially divided between grapes for table use and for 
drying. 1 he principal area for vines is now the Mumnn- 
bidgee irrigation district, where currants, raisins, and especi- 
.dly sultanas are produced. Nearly 5,000,000 gallons of wine 
were made, the bc^it qualities coming from the older vine 
(hstricts of the immediate hinterland of Newcastle and of 
( orowa-Albury on the Murray. It is not thought that vine¬ 
growing will expand to any great extent. 

Hie state has generally a surplus (exported to New* Zea- 
and) of oranges and mandarins, grown not only in the hinter¬ 
land of Sydney and in coastal districts to the north, but also 
in irrigation areas. I he area under deciduous fruits (of 
which there is not normally a surplus) is capable of consider¬ 
able extension ; the central tableland, the south-west slopes, 
and the irrigation areas participate in this production. 
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Bananas have some inipurlance in the north-east coastal 
lowland, but the pineapple production is negligible. 

In mining New South Wales dominates in coal-production. 
I he Coorabin area in the Riverina is unimportant, as also 
IS Gunnedah. west of Tamworth, where coal is also found. 
In the main coal basin prcKluction is conftne<l to three <lis- 
tricts: (i) the northern <listrict, where the so-calleil Greta 



Fic S6. Broken Hill 

By ctjuftfiy cj tXt O^t, of AuiitaiiA 


measures (productive lower seams) crop out, and where W cst 
Maitland, Cessnock, and Muswellbrook. the chief centres, 
produce the bulk of the state’s output; (2) the western dis¬ 
trict, with Lithgow; (3) the southern or Illawarra district, 
in the hinterland of Wollongong and Port Kembla. In 1930 
the total production was 9,000,000 tons, some increase on 
the average outjjut of recent years. The Broken Hill district 
produced in 1929 silver-lead ore and concentrates and zinc 
concentrates valued at nearly £3,200.000. Tin-production, 
largely obtained by dredging in the Emmaville and Tinglia 
districts, was valued in 1936 at £215,000. Gold after the 
decline had risen by 1937 to £477.000, while coj)per, fornierl>- 
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iniportcyrtlt wiili gold in tlie Cobar district, showed a small 
yield, \fron ore, though widely distributed, is but little worked; 
some is produced near Lithgow, to the north of which oil-shale 
deposits are refined for motor-spirit. Lime-stone is worked for 
llu.v and cement-making, while there is some production of 
opals, largeh' from White Cliffs. 

file average estimated numbers of personsemployedduring 
lOJb d7 in the principal occupational categories were: 

M.iruifactunng 201.549 

Rural ....... 177.462 

Miiiinq ....... 34 . 09 S 

Forestry. and trapping . • . **.^53 

v/ 

It is clear that manufacturing is a very important part of 
the econotnic activity of the state. Newcastle has had a 
substantial iron and steel industry and Lithgow a small one 
for many years; to these have been added a large iron and 
steel works at Port Keinbla, and the total production has 
much e.xpanded in recent years, giving New South Wales 
tmtstanding importance in this category of production, but 
although considerable progress has been made in the textile 
and clothing industries, the state in this respect is still behind 
\ ictoria. These represent the leading industries of New 
South Wales. W’hile in certain industries the factories are 
scattered, as with sawmills and butter factories, in others 
there is considerable concentration in the metropolitan area, 
as in the ca.se of clothing, boots and shoes, flour, bricks and 
tiles, and machinery, while in general, apart from the 
Lithgow area, industry is not important beyond the coastal 
belt. It is of interest that electricity is generated at the 
Hurrinjuck dam and distributed to Wagga and Young. ^ 
Towns and Communications. The railway development, with 
a length of 6000 miles, of standard gauge, is primarily based 
upon Sydney, with Newcastle as a subsidiary coastal ter¬ 
minal. Wliilc a line traverses the coastal districts to the 
Queensland frontier in the north, southward it only reaches 
Nhnvra, physical and economic considerations preventing 
further extension. Both the northern and southern plateaus 
are ser\'ed, the northern by a line from Newcastle, which 
climbs at Ben Lomond to 4473 feet, and the southern by a 
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rail\v;iy lia (ioulbiirn and Queanbeyan. Two lines from 
Sv<iiK“y and one from Newcastle cross the highlands, beyond 
wliich a relatively close network of railways serves the 
western slopes and adjacent plains, with long arms stretching 
ont to Hay, Broken Hill. Bourke, and W'algett. 



Fto. 88. The Position of SvnNBV 

Kote <)ock«. uh^rr ilkc ixK^ai ihc Mmtii re4«Ji I’ort Jack ton. and bHdff. 

1 tiilmrbt of Sydney ha\*o tprcAd coatiderably in recent ycarft,f^ppcuMv in North 

SydJi^v alncc (hr completion of the 

Apart from'^dney and Newcastle, with their suburbs. 
New South Wales contained in June 1933 only nine muni¬ 
cipalities with population exceeding 10,000. Broken Hill 
(population. 26,920) ranks third if the suburban muni¬ 
cipalities of the two dominating seaports be excluded. 
Goulburn (population, 14.850) is the largest interior centre 
without mining interests. Cessnock and Lithgow follow. 
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Sydney (estimated population with suburbs, including 
Parramatta. 1.288.720, within an area of 246 square miles) 
owes its importance to historical and social developments as 
much as to physical reasons. Port Jackson, a typical 
drowned area of 22 square miles, into wliich runs the short 
Parramatta river, is one of the world’s finest harbours: it is 
entered between Sydney Heads, sandstone clitfs with a pas¬ 
sage between them about three-quarters of a mile wide and So 
feet deep at low water. There is a considerable amount of 
lowland in the immediate hinterland, by the Parramatta, 
Nepean, and Hawkesbury rivers, in which dairying and 
deciduous fruits have importance, round centres such as 
Parramatta, Penrith, and Richmond. Sydney, however, 
owes most to the concentration of government, roads, rail¬ 
ways, and commerce that marked its development when once 
the difficulty of crossing the Blue Mountains was o^’ercome. 
Sydney is also the chief port for the island trade of the Pacific 
Ocean. Besides its banking, warehousing, and shipping 
interests, the metropolitan area contains more than five 
thousand factories, some being large undertakings, associated 
among other things with flour-milling, wool, clothing, 
leather, machinery, sugar, meat, and tobacco. State railway- 
workshops are included in the area, and the famous Sydney 
wool sales attract buyers from many lands. Sydney Harbo\ir 
Bridge provides road and rail conne.xion between the main 
city and North Sydney; a remarkable engineering feat, its 
main span exceeds 1670 feet, 170 feet above the water-level. 
Port Jackson is justly famed for its beauty. 

The main western line crosses the Nepean (which becomes 
the Hawkesbury lower down when joined by the Grose) at 
Penrith, and climbs the escarpment to Katoomba (popula¬ 
tion, 6440), a Blue Mountains tourist resort, in scrub 
country, some distance west of which, in limestone rocks, 
are the remarkable Jenolan Caves; it turns north to Lithgow 
(population, 13,440), which at 3000 feet mines steam and 
coking coal, smelts iron ore from Carcoar and Cadia, some 
distance to the south-west, possesses iron and steel worlcs, 
the Commonwealth small-arms factory, brick-works, tweed- 
mills, and sawmills. The line reaches the wheat belt at 
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Bathurst (population, 10,410), on tlie Upper Macquarie, at a 
lifight of 215J feet, of little importance now for gold, but 
with Hour-niilis, railway-workshops, and other factories. 
Beyond the railway goes to Orange (population. 9650) and 
Parke.s (population. 5‘\5o). in the wheat belt, and on to 
Condobolin (population. 2570). on the Lachlan, in the central 
plain. A long stretch across the western plains runs through 
Meinndee. a pastoral centre on the Darling, to Broken Hill 
(population 26.920). 700 miles west of Sydney, the mining 
importance of which has been described. This town contains 
half the population of the Western Division of the state. 

l-rom Orange a branch runs out through Dubbo (popula¬ 
tion, Sj4o) in the wheat belt to Bourke (population. 1780). 
an outstanding sheep centre on the Darling, with a link to 
( obar (population, i it>o), where pastoral interests have taken 
the place of mining. Other branches may be followed to 
farming centres, some of which, like Forbes. Temora. and 
Wyalong, were once important for minerals. 

I he southern line goes across the southern tableland via 
(mulburn (population. 14.850). an important agricultural, 
pastoral, and tourist centre, with woollen mills, where the 
Lake Cieorge gap provides a relatively easy route across the 
highlands Beyond Vass (population. 2870) this line passes 
through the wheat belt at Cootaniundra (population. 4680) 
and Wagga Wagga (population. 11.630): the latter, on the 
Murrunibidgee, links up with Albury (population, 10,540), at 
the e.vtreme limit of navigation on tlie Murray, where con¬ 
nexion with the Victorian railway-system is established. 
Albury, an important agricultural and sheep centre is likely 
to tievelop considerably with the completion of the Hume 
reservoir. It is situated at an old fording-point of the 
Murray and possesses woollen mills. F'rom Cootainundra 
a branch runs through Narrandera (population. 4120), in the 
Kivenna, serving the Murrumbidgee Irrigation Area, and goes 
on to Hay (population. 3160). Goulburn is a junction for 
the line which runs through Queanbeyan (population, 4020) 

t'la the Cooma Gap to the Monaro Plateau and is linked with 
Canberra (pp. 120-121). 

The northern line from Sydney runs first to Newcastle. 
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This city (population, wiili suburbs, 104.^80) is situated 

at the moutli of the Hunter river, and possesses a larj'e 

and fertile hinterland, rich in coal.’ Besides its iron-sineltin;; 

and varied iron and steel manufactures, it has other indu'- 

# 

tries, ships large quantities of coal, and has a big general 
trade; it is the fourth port of the continent. Constant dredg¬ 
ing is needed, however, to keep the port clear, and from this 



point of view Port Stephens might prove a better outlet. 
The railway goes up the Hunter to Maitland (East and West: 
total population, 12,330). where horse-breeding, maize¬ 
growing. and dairying are all important (seven or eight crops 
of lucerne a year are obtained from the river-flats), while the 
Greta coal-measures are near by, now largely mined at 
Cessnock (population, 14.380). Continuing up the Hunter 
valley, the line passes through Singleton (population. 3670), 
with similar occupations, and also famous for vine-growing, 

» This important area has been described in A Study in Social lu ononiics : 
the Huntir Hh'tc ValUy. by F. K- E. Mauldun (Melbourne. lyJ?). 
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and Muswollbrook (|)<«pulation. 3290). and turns northward 
through Tamworth (population. 9910). the chiof centre of 
tlie Liverpool Downs, to reach Armidale (population, 6790) 
and Glen innes (population, 5350). centres on the New 
England Plateau for grazing, dairying, and maize. This line 
pro\ides a link with I^risbanc. 

Lrom N'e\\ca>tle a line that passes Port Maccpiarie 



Pir. <1<1 Stm-i Womks. Newc.\stlk, New Sooth Wai.ks 

/A <oi<r/r.t 4>f Ojfit/, I *»mfrupHur4tUk of 


(population, 17J0) follows the maize-growing and dairying 
coastal district to Grafton (population, (qio), Casino (popula¬ 
tion, 5290). and Lismorc (population, 11.7C0). These are 
situated in the lowland round the Clarence. Tweed, and 
Kichmond rivers, an area providing all the sugar and half 
the butter of the state. A standard-gauge railway connexion 
from Grafton through the Maepherson Range via Kyogle to 
South Brisbane forms part of the scheme to link the main¬ 
land capitals without a break of gauge. 

The south coast line, running for 100 miles from Sydney 
to Nowra (population, 2980). is likely to become of increasing 
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importance. The Illawarra district is marked by a very 
narrow coastal plain, bordered by a precipitous scarp in 
which torrential streams have exposed the coal-measures in 
such a way as to facilitate horizontal adit working and 
gravity transport. Coal is mined principally at Wollongong 
(population. 11,400), and excellent steam and coking coal is 
available. Port Kembla is of rising industrial importance; 
it possesses copper-smelters and meat factories, besides 
making fertilizers, while large iron-smelting works using iron 
ore from Iron Knob, in South Australia. Iiave been estab¬ 
lished. This district is important for dairying, and possesses 
magnificent scenery, which attracts many tourists. 

It is worthy of note that a mmiber of centres in the 
Kiverina and along the Murray, such as Deniliquin (popu¬ 
lation, 3190), Balranald (population, 1260), at tlie e.vtrerne 
western limit of wheat-growing, and Wentworth (population, 
850), are connected with the Victorian railway-system (see 
p. 130 and Fig. 95). 

Air-services operate on the following routes: (i) Sydney 
to Adelaide i>ia Cootamundra, Narrandera, and Mildura ; 
(2) Sydney to Melbourne via Canberra; (3} Sydney to 
Brisbane via Newcastle. There are connexions to Ha\‘. 
Bourke, and Morce. 

Trade. For 1936-37 the oversea imports were valued at 
£41,000,000 and the oversea exports at £46,000,000. Among 
the imports a large variety of manufactured goods figured 
prominently, including much machinery and electrical goods, 
and apparel and textiles (largely cotton and silk), while 
tobacco, oil, motor vehicles, and timber were all important. 
The wool export, mostly ‘greasy,’ reached £22.000,000, and 
wheat and flour totalled £5,847,000. Hides and skins were 
valued at £2,300,000, and butter at £910,000. Sheepskins 
with wool accounted for £858,000, and lard for £11,000. 

Lord Howe Island 

A dej)endency of New South Wales, this volcanic and 
elevated island—it reaches 2840 feet in Mount Gower—is 
situated about 450 miles north-east of Sydney, covers five 
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scjuaiL- inilc', and has a population of about i6o people. It 
Iias a luxuriant vegetation, but only half a square mile is 
cultivable. The native of Kentia palm (belonging to the 
areca family) is growTi for its seed, and communication is 
maintained with Svilnev. 


VlCTORI.V 

1 his is the most temperate of the mainland states, and lies 
approximately between 34"'S. and 30'S. In proportion to 
its area and population it is the most intensively developed, 
for it covers only 2-96 per cent, of the total Commonwealtli 
area, but has a population of over 1,873,000, or nearly ^o 
per cent, of the Australian total, giving a density of 21 to 
the square mile. It is of interest that its area approximates 
to that of the island of Great Britain. I'he boundary with 
New South \\ ales has been indicated: on the west a stretch 
of 240 miles marches with South Australia along longitude 
141' \i. 

It has been pointed out that the colony of Victoria made 
a relatively late start. An attempted settlement at Port 
Phillij) in 1803 was abandoned in the following year, and a 
similar fate met a settlement founded at Western Port in 
if^2b. 1 he first successful settlement was at Portland Bay 
in 1834: Melbourne was established in the following year, 
and with the coming of ‘overlanders' from New South Wales 
ilevelopincnt was relatively rapid. The separation from New 
South Wales in 1851 coincided with the beginning of the 
gold-rush, which increased the population sixfold between 
1850 and 1857, l>esides promoting railway development. 
More recently pastoral, agricultural, and manufacturing 
occupations have ilominated the state’s activities, and note¬ 
worthy e.xamples of state Government activities are to be 
found in the control of the water-supply and in the develop¬ 
ment of the Yallourn brown coal deposits. 

Physical Features. Victoria is naturally divided into four 
main physical regions, with a west-to-east parallelism. 
1 hese are in order from north to south (i) the north-western 
plains. (2) the central highlands. (3) the Great Valley, (4) the 
southern highlands. Victoria may also be divided, by a line 
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drawn roughly north and south between Echuca and Mel¬ 
bourne, into widely different eastern and western regions. 
To the cast the central highlands are broader and higher, with 
a well-defined watershed contrasting with the often poorly 
defined drainage to the west. Moreover, the bulk of the 
gold-bearing rocks associated with the central highlands lie 
in the west; the western half of the Great \’alley is covered 
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Fig. 01. Victoria—Physicai. Divisiovh 

with recent volcanic rocks hardly found to the east, while 
most of the plain land lies in the Murray basin w'est of 
Echuca. 

The central highlands consist of block mountains or elevated 
peneplains. In the west are the Grampians, block mountains 
marked by step-faulting, which trend north to south. 
Farther east are the Pyrenees and the Ballarat plateau. 
Nvhere Mount Macedon, capped with volcanic rock, reaches 
3324 feet. Then comes the Kilmore Gap, north of Melbourne, 
where the w’atershed betw’een nortli and south sinks to 
1115 feet. To the east rise the Australian Alps, a deeply 
dissected highland in which erosion is very active. Mount 
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l^ogong. the liighest jxiiiit of a granite massif, is 650S feet, 
iiul overlooks the Mitta \alley from the west. In the same 
neiglibourhood a number of other points exceed 5000 feel, 
and the Onu-a (iap. between the Tambo and Mitta rivers, 
lias a height of 2400 feet. Plateau areas in this region are 
relatively small; they include the Dargo High Plains, which 
he towanl the east of the state, north of the divide. 



I jr. t|2. The Basalt I’i ains of Victoria 

h.»w laV4 HohmI tlitwn 


I he southern highlands of Otway and Gippsland are frag¬ 
ments of a mainly subsided highland, 'fhey reach nearly 
2000 feet, but Wilson’s Promontory, connected to the main¬ 
land by an isthmus of low sand-dunes, is an outlier of granite 
which rises some 500 feet higher. 

The Great \’allcy is divided by Port Phillip (an area sub¬ 
sided between parallel faults) into the Corangamite valley 
in the west and the Gippsland valley in the east. The former 
is overlaid by 10,000 square miles of basaltic lava, ash, and 
other volcanic material, which on disintegration gives very 
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fertile soil; extinct cones are numerous. In the far west the 
Great Valley merges into the plain of tlie Glenelg, which 
links the valley with the north-western plains. East of Port 
Phillip is Western Port, another sunken area, bordered on 
the north by the Koo Wee Rup swamp, now drained; thi'. 
leads to the Gippsland \alley, filled with recent deposits and 
of low elevation, with drainage blocked at the eastern end 
by the sand-dunes of Ninety-mile Beach. (See Fig. 96.) The 
eastern half of this \'alley is the slightly elevated bed of an 
old estuary, in which were formed the brown coal deposits of 
Yalloum and Morwell. 

The north-western plains include not only the Wimmera 
and Mallee districts, but also a considerable area fartlu-r 
east, round the Lower Goulburn. These plains are included 
in the Murray artesian basin, representing a Tertiary exten¬ 
sion of the sea. Alluvial deposits occujn’ the eastern part ; 
the Tertiary rocks of the western half have a capping of 
alluvium, and are varied by low sandhills and granite masses. 
In the Malice are large areas of limestone and (.juartzite du»* 
to the indurating of the soft deposits through the es’aporation 
of underground water containing lime or silica which has 
l>er( ()lated upward. 

The Indi and the Mitta rivers are important upper tribu¬ 
taries of the Murray. The Snowy, another river of the 
torrential type, has formed considerable flats at its mouth. 
1 he shallow (jipj)sland lakes— e.g., Lake Wellington—occu¬ 
pying depressions in the old sea-floor, are being rapidly silted 
by the Latrobe. Mitchell, and other rivers. The Yarra. 
flowing to Port Phillip, has by cutting back captured much 
water flowing southwarcl from the central highlands, and the 
UppcT Goulburn has done the same on the northern flank. 
This river is the chief of those flowing to the Murray, for 
the Loddon. farther west, struggles with difliculty to the 
main river, and in the W immera others are lost by absorption 
and evaporation or end in salt lakes. Other salt lakes are 
found in this area in hollows due to wintl erosion or blocked 
by sand-dunes. Many small lakes occur in the western half 
of the Great Valley, occupying craters or subsidence hollows 
in the lava, or due, like Lake Corangamite, to the blocking 
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of a valle}' by a lava-flow. Apart from the Murray, limited 

navigation is possible on the Goulburn. Varra. and Latrobe 
rivers. 

It is noteworthy in connexion with the considerable earth- 

movements of both elevation and subsidence that have con¬ 
tributed to the structural features of \’ictoria that earth 
tremors are common. 

Climate and Vegetation, riic mean monthly temperature at 
Melbourne ranges from 48-5- E. to 67-5° F.. and variations 
\\ithm the state are not. apart from elevation, considerable. 
Melbourne has to some extent an interior position and the 
southern coast enjoys a somewhat more moderate climate; 
on the other hand, the daily and annual ranges in the Murray 
lowlands are considerably greater, and the stations along the 
river average about 72" F. in January, when heat is com¬ 
bined with limited rainfall. 

The rainfall largely reflects the distribution of highland 
About 45 per cent, of the state, all in the north-west, has 
less than 15 inches of ram annually, and the 20-inch isohvet 
c osely follows the northern edge of the central highlands, 
although in one or two small areas near Geelong the rainfall 
declines somewhat below this figure. The heaviest rainfalls 
occur m the Otway and Gippsland highlands and on the 
higher parts of the Australian Alps, some stations in all these 
districts showing more than 60 indies. Melbourne’s figure 
of 25 5 inches Illustrates the rainfall of the Great Valiev 

which, however, immediately east of Port 
I hilhp. have more than 30 inches. Hopetown, with barely 
12 inches, illustrates the rainfall of the Wimmera. The dis¬ 
tribution of rainfall is specially important, and. while average 
figures show no dry season, most stations show a distinct 
winter maximum; broadly speaking, the rainfall is of the 
winter-rain type, and is brought by Antarctic ‘lows.’ This 
has special importance for wheat-growing. Apart from that 
north-west, the Victorian rainfall is generally more 
reliable than that of most of the continent. 

1 he south-east of the state, as well as the Otway highlands, 
was oripnally well forested, but large clearings have been 
made by forest fires and m connexion with mining and 
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(arming. The timber is almost exclusively eucalypt in char¬ 
acter; important varieties include stringy bark, ironbark, 
silvertoj), blue gum, and mountain ash. I he forests of the 
slopes of the Australian Alps are largely inaccessible, and 
give out at about 5000 feet. Belts of red gum follow the 
Murray and its tributaries and the Cdenclg, while there is a 
large area of rnallee country in the north-we>t, where belts 
of cypress also occur Mucli of the country by tlie Murray 
may be described as parklanfl in character, but most of the 
western half of the Great \ alley is covered with grassland. 

Development. The population notably concentrates round 
Port Phillip and Western Port, rather more than 50 per cent, 
of the total being found within the metropolitan area itself. 
An area of considerable density extend?^ to Ballarat and 
Bendigo. From this well-peopled central area the density 
declines eastward, wltere ti)e more elevated country occurs, 
and westward and north-westward as the aridity increases. 

Forestry has become a concern of the state, and about a 
third of the timbered area is set aside as state reserves; the 
deficiency in softwoods has led to the encouragement of 
coniferous plantations by the supply <jf plants from state 
nurseries to private growers, public bodies, and schools. 
The clearing of rnallee land for wheat-production is leading 
to sand-drift, and it is thought that tree-planting will be 
necessary if this movement is to be stopped. In 193^-37 
over 200 sawmills (notably it» Otway and Ctippsland) had 
an output of sawn timber valued at more than £710,000. 
Eucalyptus oil is produced in large quantities; there is some 
export, but the bulk of the crude oil is used in .Australia for 
metallurgical purposes. 

In proportion to its area Victoria has many cattle— 
2,005,000 at the end of 1936. Of this number 9OS.000 were 
dairy cows, which shows that dairying is relatively far more 
important in this state than in any other. In actual numbers 
of dairy cow'S V'ictoria and Queensland now rival each other 
for second place after New South Wales; the development 
of this industry in Queensland, where the population is much 
smaller, has been very rapid. Notable dairying centres are 
Terang and Colac, in the Corangamite valley, where the 
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volcanic soils ai^very favourable, Monvoll anti Bairnsdale. 
in (iippsland, and Kerang. among irrigation districts (which 
have lo per cent, of the dairy cows). This occupation is 
naturally of little importance in the e.\treme west and north- 
Nvest Butter is a large export, Manv cattle are grazed for 
slaughtering, but the trade in beef is almost entirely local. 

Witli nearly i8,()oo.ooo sheep at the beginning of 10^8 
\ ictona nvalled Oiieensland. though far behind New South 
W ales. I he eastern half of the state has relatively few ; the 
we.stein half of the (.real \’alley carries very large numbers 
and the Wiinmera. Malice, and northern di.stricts. though 
more lightly stocked, liayo also many. Most of the flocks 
number under 2000. and the tendency is for the really big runs 
(ill K^t) twelye flocks exceeded 20.000), which are mainly in 
Uie west, to be broken up, I he wool export is big, but there 
is an increasing local demand (more than eS pt^r cent, of the 
clip m ic) it) j;) for manufacturing purpose's. Only per 
(ent. of the total number of sheep is pure merino, for the 
climatic conditions in many parts, as well as the develop¬ 
ment of nnxeil farming, tend to favour the production of 
inutton and lamb, the export trade of which was valued at 
£2.41)5.000 in ig.^b -37. 

I he number of horses, some jsg.ooo. is tending to decline. 
Altliough the number of pigs fluctuates round about 300.000. 

\ ictona IS a considerable producer of bacon, of whicb there 
IS soine export. Bee-keeping has made progress in several 
districts. With an annual expenditure by the Government 
m recent years of nearly £Too.ooo on rabbit-destruction it 
IS not surprising that rabbit-skins were exported in iq^G 
to the value of more than £45»,ooo. Fishing employs some 
1400 men—chiefly at sea, but also in the Gippsland lakes 
Neverthe ess. the import of tinned and frozen fish is as great 
as the value of that marketed locally. 

I he latitudes of Victoria limit agriculture to crops of the 
more temperate type, and though the state has a relatively 
good and reliable rainfall, large schemes of water-conser\'a- 
tion have been undertaken. Most notable are those on the 
Goulburii nver. which, begun with the weir at Nagambie 
and the utilization of the W'aranga depression as a reservoir 
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have been vastly developed by the buildinfj of the Sugarloaf 
reservoir liighcr vip, where the Delatite joins the Goulburn. 
Shepparton and Echuca arc important centres in a large 
irrigated area round the Lower Goulburn. Next in import¬ 
ance are works on the Loddon, which, combined with pump¬ 
ing and the use of water held up behind the Torrumbarry 
weir, allow irrigation in a large area round the Lower Loddori. 
where centres like Kerang and Swan Hill are situated. Lower 
down the Murray is the old-established area of Mildura, with 
Red Cliffs adjacent to it on the east. Further development 
has taken place since water has been available from the 
Hume reservoir. Minor schemes include that on the Coliban 
ri\’er to supply the Castlemaine and Bendigo districts, that 
on the Werribee west of Melbourne, the Glenmaggie weir on 
the Macalli.ster river, in Eastern Gippsland, supplying Matira 
and Sale, a small scheme in the Mornington Peninsula, 
between Port Phillip and Western Port, and storages at the 
northern foot of the Grampians to supply domestic and stock 
water to tlic Wimmera and Mallee areas. Many sub-artesian 
bores in the north-west serve the sheep industry. 

In 1937-38 nearly 600.000 acres were irrigated: of this 
area 15 per cent, was under lucerne, 55 per cent, devoted 
to pasture, ii per cent, to vineyards and orchards. 11 per 
cent, to cereals, chiefly wheat, and the rest to various 
fodders. The amount of wheat grown under irrigation is not 
large, but a high yield is obtained, and irrigation water may 
be used to save a wheat crop from drought. The importance 
of dairying in such <lislricts has been referred to. The progress 
of Mildura, where development began in 1887, is shown by an 
increase in the population from 2321 in 1891 to 7100 in 1938. 

With 2,394,000 acres under wheat in 1936-37, this crop 
covered 54 per cent, of the total cultivated area. Production 
has increased in recent years with the introduction of im¬ 
proved methods of farming—the use of a proper rotation 
and of fertilizers; the biggest extension has taken place in 
the Mallee, which now normally produces, using dry-farming 
methods and the stripper-harvester, some 30 per cent, of the 
total crop. The Murray lowlands grow most of the wheat, 
but the yield in the north-west is not generally so high as 
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tliat eNcw hc-iv. aiul tlu* \•.l^iati»>n^ arc c<)nsuleral)le. fhe 
as'cragc yield in was ly-i) busliols per aero, as against 

lo-.si. and l)n>ho)s in the tlircc previous \ears. 

I he Malice district yielded 12-98 bushels per acre, as against 
<)-72 in tlu- prexioiiN year, 

O.its is the >econ<l cereal crop, occupj’ing one-sixth of the 
area of wheat, and is chietly grown in the same districts. 
Barley and potatoes cover a much smaller area, chiefly in 
the hinterlands of Melbourne and W’amiambool. and in 
(lippsland. the last area also growing a little maize in 
connexion with dairying. The hav acreage is large—oaten 
hay being chiefly grown- but hops and tobacco cover only 
an invignilicant acreage. There is a rising production of 
sugar-beet in the Maltra irrigation area. 

\ ines (about ^>,ooo acres), grown to a limited extent in 
many districts, concentrate in the irrigation areas, and 
especjallj' in the Mildjira district, which normally produces 
some 70 per cent, of the grape yield; the rest comes largely 
from Swaji Hill, Sl)epparton, and Kuthergleii, the last a non¬ 
irrigation area along tlu- Murray’, near .Albijry. Most of tlie 
crop is ff)r raisins, sultanas, and currants, in which the 
.Mildura district specializes, but a small proj>ortion is for 
NN'ine. Orchards co\'er some 80.000 acres, and are widely 
ili'^tribiited ; they are fotind not only in irrigation districts, 
but in other areas, such as the Bendigo district and others 
east of Melbourne, in which apples have special importance. 
.Many other fruits, particularly peaches, are grown in smaller 
c|uantities. Market-gardening is extensively carried on in 
the iU'ighbourht)od of the metropolis, especially in the 
reclaimed liacchus Marsh and in the Werribce area. 

Metal-mining has now relatively little importance. Gold- 
production, mainly from reefs in the Beechworth, Bendigo, 
ami C asllemaine districts, was valued at £1,013,000 in IQ37, 
anil in 1936 employed 6960 men. A little tin is obtained by 
dredging in the Beechworth area. Coal-production employs 
about 1800 workers; black coal was produced to the extent 
of nearly .480,000 tons in 1936, 90 per cent, coming from the 
state coal-mines at Wonthaggi, Outtrim, in the same area, 
being another centre. Ihere has been a great development 
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of the brown coal deposits at Morwell and Vallourn. the 
latter centre yielding the bulk of the production of 3.045,000 
tons for the big state electricity enterprise. 

.Manufacturing, in which \ ictoria rivals New South Wales, 
employs 191,000 persons, in more than qooo factories; this 



Fig. 93 Victoria —Main Transmission Lines of the State 
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number is substantially greater than that employed in 
primary production. Of the factories, more than 6000 are 
in the metropolitan area. A wide range of industry is covered, 
including textiles (almost entirely woollens) and clothing, 
the manufacture of which employs a third of all the factory 
workers. Next in importance is the category of metal 
works and machinery, in which agricultural machinery, 
including the famous stripper-harvester, and railway require¬ 
ments are included. Many factories are concerned with 
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primary products—for example, sawmills, tanneries, flour¬ 
mills. and butter factories. The production of electricity is 
under the control of a state Commission ; the Vallourn station 
utilizes the brown coal deposits (exploited with (»erman 
technical advice) for the supply of power to the Melbourne 
area and Gippsland, Hydro-electricitv developed in con- 
ne.xion with the Sugarloaf reser\'oir and two near-by torrents 
IS designed to serve the north-eastern section of the state. 
Even Corowa and Albury, in New South Wales, are served 
from iliis area. In connexion with the Yallourn enterprise 
considerable cjuantities of briquettes are now being manu¬ 
factured. There are reserves of water-power on such rivers 
as the Mitta and the Snowy, but no local demand for power 
is likelv to arise. 


Towns and Communications. \‘ictoria has a railway-system 
comprising nearly 5000 miles of 5 foot 3 inch gauge, and so 
well developed is it that, apart from the mountainous country 
in the east, only small areas of the state are beyond ten miles 
from the railway. The natural no<lality of Melbourne and 
its central situation have led to a radial arrangement of lines 
from this centre, aiul it has already been noted that the 


conne.xions with the Murray lowlands allow it to tap the 
Southern Kiverina. 


1 he metropolitan area of Melbourne (estimated jwpulation. 
including such districts as Richmond. Hrighton, Port Mel¬ 
bourne, and Williamstown. 1,036.000) holds considerably 
more than half the population of the state. The original 
settlement was seven miles up tlte Varra from its mouth in 
Hobson's Bay, on the shores of which both Port Melbourne 
and \\ illiamstown are located. Port Phillip, the drowned 
l)ortion of a subsidetl area, has a narrow entrance; Melbourne, 
at its head, had easy' access not only' to the Great Valley, 
but t'jrt the low' Kilmore Gap to the Murray plains. It was 
the obvious port of the gold areas that, ly’ing to the w’est 
and north-west of it, play'ed such an important part in 
Victorian development. Melbourne itself is chiefly used by’ 
inter-state shipjjing; liners generally’ use Port Melbourne, 
where 37 feet of water is available, w'hile cargo vessels use 
\\ illiamstow'n. The economic interests include milling and 
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export, and its de\'elopinent owing to its railway connexions 
lias hindered tlic growth of any possible rival. In the im¬ 
mediate hinterland dairying and market-gardening are 
carried on, while residential and holiday districts are founc 
on the east side of Port Philip, notably Mordialloc (popu¬ 
lation, 9220) and Carruni. 

The main line from Sydney enters N’ictona t-ui 
passes through Wangaratta (population. 479 ^)' jJ 

(population, 3960), and Seymour (population, 2500), a 
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typical centres in the mixed fanninj; belt, and reaches 
Me bourne eni the Kilmore Gap. Various branches run to 
Kuthert^len (population, 1440). important for vine-erowiii" 
to Beechwortli (population. 2850), where dredging for thi 
and gold IS still carried on. and to Shepparton (population. 

closely settled (joulburn irrigation arc.i 
1 lie hne from Melbourne to Adelaide runs to Kallarat 
(population 35 680). situated at 1416 feet, on the south 
slope of the highlands. The Ballarat district has produced gold 
o tho \alue of £70,000,000, but is now mainly ajjricultural 
volcanic areas near by being particularly fertile; potatoes 
and oats are largely grown, and sheep reared. Ballarat, the 
argost inland city of Australia, is a commercial centre, with 
railway-workshops, woollen mills, and other factories and is 

a summer resort for the metropolis. Ararat (population, 4910). 

a mixed farming and vine-growing centre, is reached just 
before the divide ; then come Stawell (population. 4750) and 
Horsham (population. 5270). both in the Southern Wimmera 
before the railway leaves \'ictoria at Serviceton. Ararat is 
also linked with Portland (population. 2520). 

Bendigo may be reached through tlie Kilmore (hip or by 
the line passing near Mount Macedon and through Castle- 
niame (population, 5220). an old gold centre on the Coliban 
river, now of importance for wine and fniit. for slate- 
quarrying and for its woollen and engineering industries. 
Bendigo (population. 29.130) still obtains gold from the 
saddle-reefs and alluvial diggings, which have yielded 
£80.000.000 of the metal; it is served with water by the 
( ohban reservoirs, and irrigation in the neighbouring area 
allows fruit- and vine-growing, wtiile early vegetables are 
sent to Melbourne. Foundries, potteries, tanneries, and 
railway-works are among its activities. To the west of 
Castlemamc is Maryborough (population. 5630). another old 
mining centre with present-day agricultural interests. From 
here and Bendigo railway tentacles run through the Murray 
lowlands, notably (i) to Echuca (population, 4410), a wool 
and irrigation centre on the Murray, at the noTmal limit of 
na\igatioii, and now an important railway-crossing. (2) to 
the irrigation centres of Keiang (population. 2460) and Swan 
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Hill (population. and (3) thronsli the Malice to Mildiira 

(population, 7100). the important centre of the dried-fruit 
industry, hrom the last line a branch runs westward to 
i’innaroo (just in South Australia), serving that part of the 
Mallee in u hich bores subserve tlie sheep industry. 

The (.ippsland line runs through Morwell (population. 
1:00) and near to Vallourn (population, 2520). in the Latrobe 
valley, on to Sale (population. 4260). with its irrigation 
products, and to the dairying town of Hairnsdalc (population. 
3860). a lioliday centre on the Gippsland lakes. Hranches 
link this line with the Momington Peninsula, with the 
Wonthaggi coal-mining centre (population. 5590). and with 
1 ort Albert, a small centre in a dairsdng region. Worthy of 
note is the line from Melbourne up tlic Yarra valley to War- 
burton (population, H40), the principal lumbering centre. 

Geelong (population. 39.220) is a notable port on the land¬ 
locked ( ono Hay. on Port Phillip ; behind it is the dairying 
Corangamite \'alley. It possesses woollen and tweed mills 
as well as factories devoted to flour, leather, salt, cement! 
and paper. It can accommodate large vc.ssels (29 feet of 
water), and its railway conne.\ions with the sheep country 
via Ballarat and .Ararat make it an important wool-broking 
city. Another port of note is Warrnambool (population 
8910). in the hinterland of which are such dairying centres as 
J erang (population. 2260). while through Hamilton (popula- 
tion. 5790), this port taps an area important for mutton and 
the western sheep and wheat districts beyond. 

Aerial transport is assuming importance. N'ictoria has 
twenty aerodromes and eleven emergency landing-grounds. 
Kegular services operate from Melbourne, notably to Sydney, 
mlelaide. and Mildura. as well as an important service across 
the Bass Strait to Launceston. 

Trade. Normally \ ictoria does about 30 per cent, of the 
Commonwealth oversea trade. In 1936-37 imports were 
valued at £33.000,000 and exports at nearly £35,000.000. Of 
the imports, apparel, textiles, and manufactured fibres ac¬ 
counted for nearly £7.700.000 and metal manufactures and 
machinery for £9,198.000. Wool, of the value of more than 
£12.500.000, provided more than a third of the exports, which 
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included wheat and flour {/6.i 12.000), butter (£3.245.000), 
and considerable quantities of dried fruits, milk and cream, 
and mutton and lamb. 


Tasmani.v 

This state stretches over about three degrees of latitude, 
42“ south latitude running roughly througli the middle. It 
is situated on the continental shelf, and would be joined to 
the mainland if the sea sliould sink 200 feet. It includes a 
number of islands, of which King Island and the l-'urneau.x 
group (Flinders and Cape Barren Islands) are the most rmte- 
worthy. Macquarie Island, far to the soutlveast, is rugged, 
bijt not barren. It is. however, only visited by sealers. I'lie 
area of lasmania, 26,215 square miles, approximates to that 
of Scotland, and the population, some 241.000—about 9 to 
the square mile—has not shown a steady increase since the 
(ireal War of 1914-18, although the la.st few years ha\e 
brought a definite improvement. 'I'he aboriginal population 
is entirely extinct. 

In 1798 Bass and Flinders proved Van Diemen's Kami to 
be an island. The first settlement took place at Kisdon, in 
the Derwent estuary, in 1803, and was followed by the 
establishment of Hobart the next year and of Launceston 
in 1806. Transportation to Tasmania persisted \>ntil 1853; 
free settlers first arrived in 1815. Wheat-growing was an 
early interest, and inerino-!)reetling began in 1820. There 
was a prolonged struggle with the aboriginals, whose numbers 
probably never exceeded 6000. the small remnant being 
segregated in Flinders Island by 1835. In the meantime 
Tasmania had been constituted a separate colony in 1825: 
representative government came in 1851, and the first gold 
—which was not to play here the important part it did on 
the mainland—was worked in the following year. In the 
seventies and eighties came the mineral discoveries—copper, 
e^c.—in the western districts. A feature of recent years has 
been the development of water-power. 

Physical Features. The island is both topographically and 
geologically an outlier of the Eastern Highlands. The 
northern lowlands, which are not very fertile (except the 
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ba-'.ilt -mil tlu' liTtiarN' sodinioiitN of the Laiinccstoi\ 

l).isin), arc (>\’rrln<)k('(l l)\’ tlio (ireat Western I'icrs, a name 
suggesti\'e of the stcp-faiilting tfiat has taken place. The 
liers are the northern edge of the Central Plateavi, the 
Western e<lge of which is marked by Cradle Mountain (5og6 
feet) and I'rencliman’s Cap (475() feet) and the north-east 
b\' Ben I-omond. with Legge’s Peak {5160 feet). In the south 
a detach(“d part of it rises to Mount Wellingtoi^ (416O feet), 
o\'erlooking Hobart. 1 he plateau consists of older Primary 
rocks, witli much gr.mitc exposed; it sinks below the Der¬ 
went basin, which is filled with Permo-Carboniferous rocks. 
We^t of the Central Plateau are rugged highlands mainly 
comj)osed of older Primary and intrusive rocks, but to the 
east and south-east of the island the surface is almost wholly 
occupied bv rocks of Secondary age. including coal-measures. 

I'he west c<}ast is broken by Macquarie Harbour, into 
which flows the King river, through a remarkably deep gorge 
characteristic of this wild, bleak, and still littlc-know'ii 
countr\'. I'he rias of the Famar and Derwent are further 
evidence of much subsidence. A belt of depression may be 
followed up the Maeejuarie (which when joined by the North 
ICsk forms the Tamar) across to the Coal river, which drains 
to the submerged area round Storm Hay. On tlie Central 
Plateau immediately south of the (ireat Western Tiers is an 
area of many lakes. I'he Derwent rises in Lake St Clair 
(2400 feet), and receives by the Ouse river the drainage from 
the (ireat Lake—a shallow lake of about 50 square miles, 
at an elevation of 3800 feet—and by the Clyde that of Lakes 
Sorell and Crescent (2600 feet). Other rivers are numerous; 
of these may be notetl the .Arthur, in the north-west, the 
Ciordon, flowing into Macquarie Harbour, and the Huon, 
flowing to the sunken south-east coast. 

Climate and Vegetation. Mean climatic figures for Hobart 
show' an annual range of temperature of 16-5° P., from 46® V. 
to 62*5® P., and an annual rainfall of 24 inches, well ciistri- 
buted. The temperature figures are similar to those 6f 
South-west England, and are typical of the lowlands of the 
island. Occasional frosts occur in the lowlands, and snow 
lies most of the year at the higher elevations. .A w'arm ocean 
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drift .donj^ the east cr)ast gives that |>art temperatures 
several degrees higher than those of the west coast. 

I he island being constantly in the path of depressions 
from the west, the rainfall is such that serious drought is 
unknown. e\t*n in the lowlands. The effect of the relief is 
to gi\e rise t() wide differences in rainfall; Lake Margaret, 
in the Ihnterland of Macquarie Harbour, has 130 inches; 
tin* norfli-west lowlands have from 36 to 50 inches, the north- 



Fin. .»7. Tasmania—NIhan Annual Raintall 


Note ili^ conira^l brtwrrn And w^i. 


eastern highlands from 40 to 80 inches, and the midland 
districts north and north-west of Hobart average about 
22 inches. Ihe lowest rainfall, at Ross, where the main 
railway-line crosses the Upper Macquarie, is 18 inches. 
ICvaporation. however, is much more rapid than in Britain, 
thougli the weather is characterized by similar rapid changes. 
In its temperate equability lasmania is markedly distin¬ 
guished from the mainland. 

Ihe heavy rainfall in much of the island might suggest 
that Tasmania is well forested, but large areas of wet and 
windswept highland are actually covered with scrub, grass, 
or bog regions of a moorland character merging into plant 
life of the mountain type. Nearly 9 per cent, of the area is 
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beech ('myrtle'), and in the south-west Huon. celery top. 
and King W'illiani pines. Unfortunately, the forests are 
generally ‘old,’ and contain much poor timber. In the 
wetter valleys there is a good deal of undergrowth of tree-fern 
and laurel, but the forests of the drier eastern lowlands are 
of a more open type. In the midlands the plateau contains 
much grassland, used for sheep pasture. 

Development. The population is distributed in Tasmania as 
unev'enly as on the mainland, though the concentration in 
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classified .is f«»re>t. ami laig< iiiin.ul-' ha\i’ been iim'U- l>v 
wasteful cutting and bv tire'. («oo<l l«>re'i> (ici ur in the 
wetter valleys, notablv of tin- north-i-a-'t and stmth-we-'t. 
Most of the timber i> liartlwood eucaly[>t. wircing from the 
swamp or blue gum to the mountain gum. and including 
stringy bark and blackwood. but ther<- are aUo forests of 
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tlic capital di'^trict is not so f^roat as in mainland '•t.iti-s. being 
only 25 ptr cent. I.anncoston has 10 per cent, of the total, 
llio lowlands round tljc Derwent. Huon, and Coal rivers 
and tile Tamar and parts of tlie nortliern lowlands are well 
populated;- the midlands and the Macquarie-C oal ri\’er 
<lepressit)n have a thinner population. 1 here are scattered 
settlements along the east coast and mining concentrations 
in the north-eastern and western highlands, notably round 
Maccpiarie Harbour. Large tracts arc unj>opulated. 

1 he former relative stagnation in growth of }>opulation 
gave rise to a good deal of discussion, and there was much 
criticism of the result of federation upon the island and a 
demand for autonomy, especially as regards tariffs. It is 
claimed, for example, that the Commonwealth sugar policy 
results in Tasmania paying for this essential commodity a 
j)rice \aslly in excess of the world price. I'lie shipf)ing ser¬ 
vices have been strongly criticized; much of Tasmania's 
trade is necessarily carried on i-ia the mainland, and it is 
suggested that Australian shipowners with a monopoly of 
inter-state trade serve lasmania inadequately. The special 
position of l asmania is recognized by the granting of Federal 
sTibsidies to assist the state finances. 

l*'orestry is now receiving serious attention, and progress 
is being made in reafforesting reserved timber lands and in 
planting pines, notably in north-western and western dis¬ 
tricts. There are 220 sawmills, mostly small, which deal 
j)rincipally with hardwoods. Tliere is a considerable local 
deiriand for bo.xes for packing fruit, and there was an export 
of timber and wood manufactures, chiefly to the mainland, 
in iqjb 37 valuetl at £488,000. The possibilities of paper¬ 
making. both from native hardwoods and from softwood plan¬ 
tations, have been investigated ; but the economic problems 
connected with such enterprises arc very diflicult to solve. 

1 he large proportion of highland hinders the extension of 
the pastoral industry, and in this respect Tasmania differs 
from the mainland. In 1936 the island had 262,000 cattle, 
of which 94,000 were dairy cows; the proportion of the latter 
is increasing. Though found everywhere in the settled areas, 
cattle predominate in the northern and north-western low- 
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laiuU. wIhtc clairv ^ .*n<l Lil < ai<‘ unj^oi i.iiit, 

Die conditit)!)'^ of ilu* nortlitTM < la\a)ni a \< iy laruo 
extension of clairyinj^ 1 he Iu^nbcT'^ of >)iecp are increa>nif;, 
and totalled ioil^ocjo in 1037; western 

liighlands, are few along the north coa>t (tliongh of <oine 
importance l)etween l.aunce>ton ctnd i )evonport). and ari* 
chieflv found between ()0o and 1500 feet on the pa-^tureN of 
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the eastern half of the island, notably in the midlands and 
especially concentrating in the Derwent, Coal, and U}>|>er 
Macquarie basins. I'here is at present little e.vport of nu al, 
but the wool clip is large, and the quality of some of the line 
merino is e.Ktraordinarily high, though the bulk of tlie sheeji 
are not pure merinos. The breeding of stud merinos is an 
important aspect of the sheep industr>’. Great attention is 
now given to the improvement of pastures by top-dressing. 
riie stock includes 32.000 horses and 43.000 pigs, and there 

are a number of bacon factories. 

In comparison with the mainland states lasmama has 
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only <1 small cultn atod area, hut serious drou^lit is unknown, 
and the a\erafie yield of crops is gencrallv high. I he acreage 
under wheat, chietly grown near Hobart, tends, if anything, 
to decline, and. indeed, fluctuates considerably; in 19^6-3 
this crop covered 21,000 acres, with an average yield of 2 
bushels per acre. Oats (22.000 acres) suits the climate, and 
normally considerably exceeds wheat in acreage; it is 
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generally grown in the northern dairying belt. Barley (7000 
acres) is chiefly grown round Evandale. abo\-e Launceston. 
It is only to be expected that there is a large acreage 
under hay (mainly oaten hay) and other fodder crops. 
Potatoes {37.000 acres) are a large crop, especially on basaltic 
lands in the north-west and north-east, and a market is found 
for these, as well as for peas (17,000 acres), on the mainland. 

1 he cliinate is admirable for decidtious fruits, withotjt re¬ 
course to irrigation. Apples (25.000 acres) dominate, the 
heaviest plantings being in the Lower Huun valley, in the low¬ 
lands in the immediate hinterland of Hobart, including 
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Tasman’s Peninsula, as well as in northern districts in the 
neiglibourhood of Launceston and Devonport. Britain pro¬ 
vides the chief market. There is a minor production of pears 
and apricots and small fruits in conne.vion with apple-growing, 
and hojjshave considerable importance in the Derwent \ alle>’. 

I he mineral resources of the ancient rocks are considerable 
and varied. In the northern hinterland of Macquarie Har¬ 
bour the Mount Lyell Company produces principally copper 
in the Queen.stown and Gormanston area. Farther north 
silver-lead and zinc ores are worked in the neighbourhood 
of Dundas—at Zechan, Mount Read, Rosebery, and rullali 
—while tin is important at Mount Bischoff, near Waratah. 
Power is developed for mining purposes and for the treatment 
of ores at Lake Margaret, on the Henty river, just north of 
Mount Lyell, and the metalliferous production of this area 
includes small quantities of gold, cadmium, and other metals. 
In the north-east is a similar but less productive area, notably 
in the neighbourhood of Gladstone. Mount Cameron, Derby, 
and Branxholm, in the Ringarooma valley, where tin is tlie 
chief product. Considerable reserves of iron, notably near 
Zeehan, Waratah. and Burnie, are hardly exploited. Osmiri- 
dium is worked in the south of the island. Coal, which is 
of a high ash-content, comes principally from the immediate 
neiglibourhood of St Mary’s. Limestone (for flux) is exjjorted 
from Melrose to Newcastle (New South W'ales), cement is 
important in Maria Island, and is worked for carbide manu¬ 
facture near Hobart. The value of the production of the 
principal minerals in 193O was: copper. £445,000; zinc. 
£226.000; tin, £165,000; gold, £122,000; lead. £108.000: coal, 
£74.000; silver, £65.000; limestone flux, £57,000; wolfram, 
£23,000 ; osmiridium, £3000. In 1937 most showed an advance. 

Tasmania, with no big local market and an isolated posi¬ 
tion, is handicapped in the development of factory industries. 
Apart from woollen mills, located in the two large centres, 
manufacturing is confined to a few large enterprises and a 
number of small-scale establishments, dealing with a variety 
of products, including timber, fruit, butter, cheese, and 
leather. There is in addition much industrial work con¬ 
nected with the treatment of ores. In connexion with 
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< «ni'id< r.d»le. and "lUA eN -- ha\ i“ sliow n that oN'er lialt a million 
hoi --f powei 1- a\ aliable lor development, while 170,000 lujrse* 
j’owci have ahe.idy b<'< n lianie'-etl. I he larL;(“''t enterprise is 


at W adtl.imana. ntili/inj' the waters of the (ireat Lake, whicli 
has l)een tlaminecl to raise its level. At this station (>(),ooo horse- 
powir is developed, now supplemented by another 14,000 
liorse-jK)\ver in tlu- Shannon river near by. Ihe demand in 
cities and factories and on farms increased so much that a 
new larj^e station at l arraleah has recently been constructed, 
developing' () {,ooo horse-power, but with twice this capacity. 

Ihe tourist traffic is important, but there is no large 
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number of visitors except from the mainland. Perennially 
green with summer conditions that contrast favourably with 
the heat of the neighbouring continent, and with scenery 
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that frequently achieves grandeur, the island is visited by 
many thousands of holiday-makers. 

Towns and Communications. There are just under 800 miles 
of railway, all but 130 being state-owned. The main line, 
with' several branches, follows the depression that links the 
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concent I ales round tlie metropolitan district of Hobart, which, 
covering 86 square miles, has an estimated population of 
about 63.000. Hobart stands on the west bank of the Derwent 
estuary, on low hills at the foot of Mount W’ellington. The 
estuar>', with deep water, is a splendid natural harbour, and 
Hobart is the principal industrial centre of the island, with 
woollen mills, sawmills, flour-mills, iron-works, and tan¬ 
neries. The greater j>art of the oversea trade, and much of 
the trade with the mainland, of Tasmania passes through 
Hobart, and liners running between Britain and New Zea¬ 
land call. Hound the estuary are various places, some.with 
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l\»o pniuip.il titie-; l•l'e\\h<•^e then- .ire a lew ^ll()^t lines, 
chielly seiwing mineral development. A|)art from a number 
«if inagnilicent estuaric-s, there are no navigable waterways, 
hut the road-system is well de\’eloped in the more settled 
areas, while good roads penetrate here and there into more 
leinote regions. Iargel\- to serve tourist traffic, notablv the 
scenic leserve north of Lake St Clair. Popul.ition notably 
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industrial interests based upon tlie supply of electricity from 
Waddamana. Most noteworthy is Risdon, where the Electro¬ 
lytic Zinc Company deals with zinc concentrates from the 
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west coast and from Broken Hill; an increasing quantity of 
cadmium is being refined here. There is a large chocolate 
factory at Claremont and a carbide works at Electrona. 
From Bellerive, opposite Hobart, a short railway runs to 
Sorell, a typical small settlement on Pitt Water, one of the 
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niiinerous inlets on this drowned coast. Other settlements 
are the apple centres of Hnon\ ilIc and Geeveston ; a paper 
industry has been contemplated at the latter place. 

hroin Hobart the main line crosses the Derwent at Bridge- 
water, bends eastward to the Coal river, and follows this 
northward, passing through pastoral and agricultural coun¬ 
try, including the driest part of the island; it crosses the 
Mac(|viarie before running down through Evandale to Laun¬ 
ceston. Launceston (32,830) is forty-one miles up the Tamar 
estuar>', which is navigable for inter-state vessels to this 
point. As large vessels have difficulty in using the port the 
trade--a small proportion of the total—is chiefly with the 
mainland. I he town is supplied with electricity from a 
hydro-electric scheme at Cataract (iorge near by’ and has 
similar industries to those of Hobart, besides smelting tin, 

I lie branches from this main line are (1) from Hobart, 
following the Derwent valley, to the National Bark, (2) 
northward up the apple-growing Bagdad valley, {3) from 
( onara up the South Esk valley to the coal-mining centre 
of St Mary’s, (4) from Evandale westward through the 
dairying and agricultural centre of Deloraine (population. 
lOou) to Latrobe (population. 1630) and Devonport (popu¬ 
lation. 4160), the last a port with bacon and butter factories 
and a trade with the mainland in potatoes. I his port ships 
more cargo tonnage to the mainland than any other. West 
of Devonport are Ulverstonc (population. 1930), with a short 
line running inland, Burnie (population, 2620), Wynyard, 
and Stanley. I'rom Burnie a line runs southward—with a 
branch to Waratah (population, 1020)—through Zeelian 
(population, 1000) to Strahan, on Macquarie Harbour, 
l^illinger is another small port on this opening, with a rail¬ 
way serving Gormanston, in the Mount Lyell copper area, in 
whicli, however. Queenstown is tlie largest centre (popula¬ 
tion. 3690). connected by rail with Strahan. Smithton, in 
the north-west dairying region, has a sliort railway running 
inland, besides a line to Marrawah, on tlie west coast. The 
mining district of the Kingarooma valley (with Branxliolm 
and Derby) is served by a line from Launceston. 

A daily air-service connects Hobart with Melbourne via 
2St 
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Launceston ; another route joins the latter place to Melbourne 
via King Island. 

Trade. Exports in 1936-37 were vahiod at £'8.479,000 
and imports at /S,576.000. Barely one-third of the exports 
were sent direct to markets outside the C'ommonxsealth, 
and of the imports only /1.033.000 in value came directly 
from outside the Commonwealth. The rest of the trade is 
classified as ‘ inter-state,’ but includes considerable quantities 
of trans-shipments, which emphasizes the dependence of the 
island on the mainland. The biggest export items were 
zinc (£1,503,000)—chiefly refined from imported concen¬ 
trate?.—wool (£'867.000). and fresh fruit (£762,000), but hides 
and skins, potatoes, tinned fruit, jam, timber, copper, and 
tin all reached considerable values. The imports included 
a variety of manufactured goods; metals and machinery 
(£2,920.000), foodstuffs (£2,176,000) and drapery, clothing, 
and textiles (over £1,600,000) were tlie most important.* 


South Austh.\li.^ 

With an area of 380.000 square miles (12-78 per cent, of 
the Commonwealth total), this state carries a total popula¬ 
tion of 595,000, just over to the square mile. Its land 
boundaries are marked by latitude 26° S. and the meridians 
of 129*" E. and 141® E.. Adelaide being in latitude 35^*5. 

Although Captain Flinders had charted the Spencer and 
St Vincent Gulfs in 1802, it was Sturt's voyage down the 
Murray into Lake Alexandrina in 1830 that created interest 
in the area. The South Australian Association, formed in 
1834, organized settlement on the lines advocated by Edward 
Gibbon Wakefield, tfie outstanding feature of which was to 
declare the land public property and to auction it with a 
reserve price high enough to provide money to bring in 
labourers.2 A company formed for the purpose purchased 

^ Ihesc trade figures include the inter-state trade. For direct oversea 
trade see the Statistical Appendix. 

* WakcfieUrs A Letter from Sydney, published in 18^9, attractc<i great 
attention. He advocated the system indicated, and though he had never 
been to Australia, painted a glowing picture oi the ease and results ot 
colonisation. The first local auctions were in Adelaide in 1837, but land had 
actually been sold in England before this. 
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land in ; settlers were brought by two ships to Kangaroo 
Island, but, this being found unsuitable, they were removed 
to the mainland, where Adelaide was founded. The difficul¬ 
ties of the colonization, which had been ignored by the opti¬ 
mistic propaganda in England, soon led to insolvency, but 
the reconstructed colony made reasonable progress, assisted 
by the coming of the 'overlanders' from Sydney and by the 
discovery of copj>er in 1842 and later. A Legislative As¬ 
sembly was established in 1850; the present Constitution 
dates from 1856. A serious crisis arose in the fifties, when 
thousands left the colony for the goldfields of \’ictoria and 
New South Wales. Following Stuart s jouniey across the 
continent, the boundaries were in 1863 extended to include 
Northern Territory. In 1911, however, the Commonwealth 
took over that region, and the area of South Australia was 
restricted. 


The <levelopment of South Australia has been mainly 
in the sphere of primary production, and has been limited 
by the large proportion of arid country and by the relatively 
small amotmt of irrigation possible. The construction of the 
trans-continental railway has bought the state into a cen¬ 
tral position in the Commonwealth system. 

Physical Features. The structure of tlie western half of the 
state is cornjiaratively simple, but crustal movements have 
in relatively recent geological times given a somewhat com¬ 
plex topography to the eastern i>art. The Western Plateau 
reaches to the Eyre depression and the Torrens rift, the 
highest elevation being Mount Woodroffe {5000 feet), in the 
Musgrave Range, where resistant masses of ancient crystal¬ 
line rock are separated by wide valleys; to the south the 
Everard Range rises above the general level of the plateau, 
which is largely covered with Cretaceous rocks in the north¬ 
east and Tertiary limestone in the south, where it sinks to 
the Nullarbor Plain, marked by the Eucla Artesian Basin. 
East of the Miisgraves are the stony 'gibber' plains, where 
flat-topped hills stand out, with sand-dunes, notably by the 
Alberga river. The Gawler Ranges, which do not reach 
2000 feet, are separated from the main part of the plateau 
by a depression containing the saline marshes of Lakes 
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Lverard and Gairdner. The Eyre depression, declining a lew- 
feet below’ sea-level, is part of the Great Artesian Basin. 
Buckling has been responsible for the Lofty and Flinders 


Fic. 105 . Thb Torrens Rift and Lofty-Flinders Blocks— 

Relief 

Note tbe steep escarptueoc oa tbe extern si<le ol Xhr riM valley aod the pUtc4u 
ebargeterof tbe bictilanUs. I^ke Torrens is fed in l)ood«tJiDr by Ibe WilLtchra Creek. 

Ranges, W’hich are horsts of Cambrian rock, and subsidence 
accounts for the important gulfs penetrating northw’ard and 
the belt of depression traceable through Lake Torrens round 
the north of the Flinders Range to Lake Frome. The lofty 
Range is mostly below 2000 feet; Mount Benbonyatha and 
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St M;jry s Peak, in th»‘ Minders Kan^c. rise to 3470 feet aiui 
3 (}(>'> f»‘ft respectively. I lie north-to-sonth arrangement of 
these relief features is notably important. The volcanic area 
of Western \ ictoria is continued into tlie Mount (iambier 
• listriet. where a number of low cones occur. 

.\part from the Murray, the ri\ers are unimportant. Only 
occasionally do the Alberga and 1 -inke rivers and the I^yre. 
( ooper, and Strzelecki ('reeks bring any considerable quan¬ 
tity of water into the lyvre depression, and there is no 
perennial drainag<- into the other ' lakes.' A number of short 
streams run to tlie St \’incent (iulf from the Lofty Range. 
I he Murrav t 1 owj> for some 400 miles in South Australia, 
falling barely bo feet, and meandering widely through allu- 
\ i.tl lowlands, with a sharp bend in its general direction at 
.Morgan, due to the Mount Lofty horst. It expands beluml 
the ( oorong sandspit into tin- lagoons of Lakes Alexandritia 
and AlbiTt. 

Climate and Vegetation. The mean monthly temperature of 
Ailelaide ranges from 52® F. to 74® F. Apart from variations 
due to reli<-f. mean temperatures increase northward, though 
not very appreciably in winter. I'he Ivyre rlepression aver- 
agi'.s about 83^ I*. in the hotte,st month, but tlay temperatures 
are very high and the daily range considerable. Adelaide 
has only once shown a minimum of 32 I*'., though night 
frosts in the interior districts are not uncommon; snow on 
the higher parts is of only rare occurrence. 

I he rainfall broadly speaking declines from south to north, 
but the Lofty an<l Minders Ranges, on the eastern side of the 
rift valley, standing athwart the depressions that bring the 
bulk of the rainfall, are of enormous importance in giving 
the settled part of the state a greater precipitation than 
would otherwise occur, besides carrying the tongue of 
moderate rainfall northward between the dry regions of 
Lake lorrens and Lake I'rome. Adelaide has just over 
21 inches, some 70 per cent, of which falls in the winter six 
months (May to (October inclusive). This distribution is 
typical of the greater part of the state, only the northern 
part, where the rainfall is very meagre, showing a more 
regular distribution. Oodnadatta has barely 5 inches. More 
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than 8o per cent, of tlie state h.is less than lo incln-s anmiall\-; 
this is the approximate rainfall of the northern part of the 
Bight coast, the amount increasing to about 25 inches in the 
southern part of the Eyre Peninsula. Port Augusta has 
10 inches, a figure only slightly exceeded in the northern part 
of the Flinders Range. Yorke Peninsula has 15 to 20 inches, 
aiul the highest parts of the Lofty Range show more than 
40 inches—the heaviest rainfall. East of the Lofty Range 
the precipitation increases southward from Morgan, with 
rather less than 10 inches, to Mount Gambier, with 31-5 
inches, a place which reaps the advantage of a more soxitherly 
position. While the arid area suffers not only from deficient 
rainfall, but also from recurrent drought, the winter rainfall 
of the southern parts is generally reliable. 

With such a large proportion of arid territory in the state 
it is not surprising that true forest covers only 0 2 per cent, 
of the area; it is mostly eucalypt. and found in the Lofty 
Range or in the e.xtreme south-east, in the Mount Gambier 
area. Elsewhere in the southern areas malice country, with 
mulga scrub and saltbush, covers parts with about 10 inches 
of rainfall. Except in the most arid regions there are stunted 
trees adapted to varying degrees of drought, and the native 
grasses and fodder plants permit the pastoral industry over 
most of the state. 

Development. The population is particularly concentrated 
on the eastern side of the St Vincent Gulf and notably in the 
Adelaide area, which, with 321.000 people, contains 54 per 
cent, of the total, a larger proportion than in any state 
capital except Melbourne. The soils of the Adelaide plains, 
as on many parts of the Lofty Range, consist of fertile dark 
loams, and the rainfall is generally favourable to agriculture. 
The density of population thins out northward toward Lake 
l orrens and over Yorke Peninsula and again westward over 
the Eyre Peninsula and along tlie Bight coast. There is a 
fair density in the Murray lowlands and southward to the 
Mount Gambier corner. The arid part inevitably carries a 
very sparse population. There are about 3800 aboriginals 
and half-castes, largely in northern districts. 

Steps are being taken to conserve what remains of the 
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natiir.tl .uid a j^otKl deal of softwood planting has 

bcfii undertaken in various parts of the south-east. There 
is a ■«inall })r()duction of eucalyptus oil (chiefly distilled on 
Kangaroo Island), as well as of wattle-bark and sandalwood. 

South Australia has within its area portions of three 
artesian basins. In the north-east is |)art of the Great 
.\rte-ian Hasin, fringeil by mound springs along the southern 
margins and yielding a dwindling supply of water at from 
4000 to 3000 feet in the extreme north-ea.st. The Murray 
Basin yields good supplies from shallow bores, but the 
l’-ucl<i Basin, in tlie south-west, gives salt or brackish water. 
I heie is a total of about ibo bores, many of which serve the 
[)astoral industry in the north-eastern interior, particularly 
keeping open stock routes to the central railway from the 
Musgraves and South-west Queensland. The small Adelaide 
Plains Basin yields a limited' cjuantity of good water. 

I he western third of the state is almost devoid of stock. 
<-xcepi for sheep, which penetrate along the Nullarbor Plain. 

I here were in only some ,j28.ooo cattle, of which about 

170,000 wi-re dairy cattle. 1 h<* cattle are mainly in the east 
of till- rift v.illey, and there is a notable concentration of 
daily cattle near Adelai<le and again in the Mount (iambier 
coiner of the state. Sheep, numbering in 1937 nearly 
<),ooo,ooo, are more restricted in distribution than cattle, 
and an* very few in the northern areas, even in the (ireat 
.\i tesian ILisin; they are notably numerous in the rift 
valley, on the Mount Lofty Range, and in the extreme south 
of the state. Of beef and mutton South Australia has only 
an insignificant surplus, and little butter is exported; wool, 
on the tither haiul, is a staple product. Pig-rearing and 
poultry-keeping have importance in the neighbourhood of 
Atlelaide. aiul about 1400 camels serve transport in the 
inti-rior. 


\\ heat-growing has been important since the earliest clays 
of settlement, and no part of Australia shows a greater con¬ 
centration <)f this crop than the area between the Lofty 
Range and Spencer Gulf, including all but the southern part 
of the \ orke Peninsula, where the wheat-sheep combination 
IS commonly followed. 1 he lo-inch isohyet limits the wheat- 
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growing area, which by extensive and drv-farming inetluxls 
has spread into the Mnrray-mallee area and from the ICyre 
Peninsula along the Bight coast nearly to the Hoad of tlie 
Bight, as well as along the highlands northward to the 
southern part of the Flinders Range. Comparatively little 
wheat is found in the south-east corner, where more attention 
is given to hay and fodder crops for the dairying industrs'. 
As has been pointed out, the winter rainfall favours this 
crop; 3,058.000 acres were under it in 193^-37; and tlie 
acreage per head of population is liigher than in any other 
state except Western Australia. The yield in the districts 
away from tlie rift valley is not generally very high; the 
average for the state in 1936-37 was 9*39 bushels per acre, 
though for 1937-38 a provisional return of 13*73 is given. 

Some two-thirds of Australia’s barley area is in this state, 
where the acreage in 1936-37 was over 304,000. It is chieHy 
malting barley, and more than half the state’s crop is locatetl 
on the poorer soils of the southern part of Yorke Peninsula. 
Oats, with a larger acreage (415,000), is mainly grown in 
the Eyre Peninsula and in the inallee country in the angle 
of the Murray. There are large areas under wheat and oats 
for hay, but lucerne has little importance. It is notable that 
almost the whole of the area under sown grasses is divided 
between the immediate hinterland of Adelaide and the south¬ 
eastern corner—that is, the principal dairying tlislricls. 

Vine- and fruit-growing are important on the limited 
irrigation areas. The principal one is at Berri, 120 miles 
above Morgan, where 7000 acres are irrigatetl. Next comes 
Renmark, above Berri, with 6600 acres irrigated, while 
between Berri and Morgan is Waikerie, with 3600 acres 
irrigated, and there are a number of smaller schemes. Below 
Morgan along the Murray are a number of small areas of 
reclaimed swamp land, notably at Mypolonga, a few miles 
above Murray Bridge, and at Jervois, about twenty miles 
below this point. The irrigated districts, chiefly sandy loam 
areas, are mainly devoted to vines (largely for raisins, but 
also for wine) and fruits, notably oranges, pears, apricots, and 
peaches; the reclaimed areas are mostly given over to fodder. 
With the assistance of the Lake Victoria storage and the 
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Murray locks 44,000 acres are now irrigated, more than lialf 
by pumping schemes; it is hoped to water an increasing 
acreage on tlie gravity system. 

I lie vine and fruit production of these areas is far exceede<i 
by that of the rift valley, where, however, the \’ines are 
mainly for wine, l liis is an orchard land of the Mediter¬ 
ranean type. Adelaide County leads in the ])roduction ; the 
lowlands and valleys grow oranges, lemons, figs, peaches, 
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apricots, and almonds, and the lower slopes of the Mount 
Lofty Range luiNe extensive vine>ards, olive-groves, ami 
apple orchartls. South Australia is the leading wine state; 
the production, under the stimulus of a bounty and of the 
preferential duty granted by Circat Britain, is large. Brandy 
is also distilled. In iQjb-jy, of a total of 56,000 acres under 
the vine, 16.000 acres (mostly for wine) were in the Adelaide 
and adjacent districts, and over 20,000 acres in irrigated 
districts; of 29,800 acres bearing orchards the respective 
(igurcs were 17,000 and 4400 acres. A certain amount of 
small-fruit cultivation is carried on in conne.xion with tlie 
market-gardening developed near the capital city. 

The total number of men employed in mining has rarely 
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in recent years readied looo. 1 liere is mineral wealth in 
considerable \ariety, but it is generally costly to work on a 
large scale. Of the metals copper as recentlv as 1023 pro¬ 
vided an output valued at nearly £250,000; the iyj(> pro¬ 
duction reached merely /iJS.ooo. The onl\’ ore largely worked 
is iron ore, in the lueinatite of Iron Knob. In lyjb the 
output was 1,887,000 tons, providing the bulk of Australia's 
production. Of other minerals salt is the most important. 
It is obtained not only by the evaporation of sea-water at 
the head of each of the two gulfs, but largely from tlie salt 
lakes of the southern end of Vorke Peninsula, as well as from 
others farther north—c.g.. Lake Hart, north-west of Port 
Augusta. The output was valued at £119,000 in 1936. 
(iypsnm is extensively worked in the south of Vorke Penin¬ 
sula, while opals come from a rich held in the Stuart Range. 
Sub-bituminous coal and lignite occur, but because of poor 
quality or remote po?>iti<ui arc unworked : coal is known in the 
interior north of Port Augusta and brown coal near the head 
of the St Vincent (lulf and in the Murray basin. 

Manufacturing industry is not widely developed. 1 extiles 
and engineering works have grow'n in the suburbs of Adelaide, 
and there are important smelting works at Port Pirie dealing 
with the Broken Hill silver-lead ores. Idour-millihg is carried 
on at the wlieat ports, and many factories have risen in 
connexion with other primary products. 

Towns and Communications. Large areas are inevitably 
served neither by roads nor by railways. I he total length of 
railways within the state is about 3800 miles; this includes 
state lines, Federal lines, and a short private line from Iron 
Knob to W’hyalla. The earliest lines were of 5 foot 3 inch 
gauge; then came 3 foot 6 inch lines in the Fyre Peninsula 
and Mount Gambler districts, followed by the adoption of 
the wider gauge for the Murray lowland. The Federal line 
from Port Augusta to Alice Springs, of which about Ooo miles 
are in the state, is of 3 foot 6 inch gauge (it was originally a 
state line as far as Oodnadatta), while the Federal trans-con¬ 
tinental line running westward from Port Augusta, with about 
600 miles within the state, is of standard gauge. The state s 
direct interest is therefore in the south-east and the Eyre 
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Fejunsiil.i, 1 litre Js a fairly close iietuork in the more settled 
area, especially of north-south lines, as is to be expected 
from the trend of the physical features, but several railways 
cross the Lofty Range, utilizing cols, though the main 

line into \ ictoria 
crosses at nearly 
the highest point. 
While there is a 
concentration of 
lines upon Ade¬ 
laide. there are 
other terminals, 
notably Walla¬ 
roo. Port Pirie. 
and Port Lincoln, 
while Port Au¬ 
gusta is likely to 
become an im- 
portant centre in 
the future, when 
the unification of 
the continental 
railway material¬ 
izes. The pene¬ 
tration of the two 
gulfs into the fer- 
tile area is re¬ 
sponsible for this 
development. 

Apart fro m 
Adelaide with its 
suburbs, only Port Pirie (ii.bSo) aiul Mount Gambier (5540) 
liacl in June igjj a population exceeding 4000. The nietro- 
politjui area of Adelaide covers 215 square miles, and includes 
Port Adelaide, tilcnelg, and other suburbs, with a total popu¬ 
lation of about j2i,ooo. The original settlement was located 
on rising ground by the Torrens stream, a few miles inland 
from I loldfast Bay. but the deep-sea outlet was established on 
an estuary, about seven miles to the north-west, which has 
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been improved by dredging and by the construction of an 
outer harbour to accommodate liners that reach this part of 
Australia i-m Suez. Reservoirs in the higlilands provide the 
water-supply, and there is a development of tovirist resorts 
both in the highlands and along the coast. The immediate 
hinterland and the railways to \’ictoria and the Murray give 
Adelaide the leading position in the trade in grain, wool, dairy 
products, wine, and fruit, while industry is rej)resented by 
woollen mills, engineering-works, cement-works, breweries, 
tanneries, and factories devoted to a variety of other pro¬ 
ducts. Adelaide serves the Lower Murray; a port which it 
lias been suggested should be developed at the entrance of 
the river, witli improved navigation upon it, would doubtless 
tap much of this trade, but is unlikely to materialize in the 
near future. 

ihe main line from Adelaide by Port Augusta, owing to 
a development completed in 1937. now runs through I’ort 
Pirie. 1 he development consisted of the completion of a 
direct broad-gauge line from Adelaide to Port Pirie. and the 
linking up of Port Pirie with Port Augusta by a Common¬ 
wealth-built standard-gauge line. Tims one change—at Poi t 
Pirie—on the trans-continental route has taken the place of 
two changes formerly necessitated on the old main line at 
'J'erowie and Port Augusta. 

Ihe old main line to Port Augusta passes through Gawler 
(population, 1680), with small industries connected with 
agricultural implements, flour, and brewing, and Terowie, 
where the gauge clianges from broad to narrow. At Peter¬ 
borough (population, 3060) the line crosses that from Broken 
Hill to Port Pirie (population, 11,680), which not only deals 
with silver-lead ore, but handles much wheat. A number of 
branches ser\’e the productive hinterland of Adelaide, such 
as those to the wine centres of Angaston and Clare, to Mor¬ 
gan, on the angle of the Murray, and through Kadina (popu¬ 
lation, 2080) to Wallaroo (population, 2740), once producing 
large quantities of copper, but now chiefly important as a 
grain port. The line to Melbourne passes Mount Lofty, 
crosses the Murray at Murray Bridge (population, 3650), 
which serves the Murray settlements, and goes on to Tailem 
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Hi'iul hcforc passing tlirout’h tlic poor limestone and sandy 
region that separates the niallee from tlte productive south¬ 
east corner of the state. At Tailem Bend railways converge 
frotn se\eral irrigation settlements on tlie Murray and from 
the \'iclorian mallee. and so serve Adelaide with dried fruit, 
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wheat, and wool for export. Mount (jambier (population, 
it district of good rainfall and rich volcanic soils, 
is the chief centre for an area which inchides Naracoorte 
(population. 1560). famous for dairying and fruit-growing; 
Mount (lambier itself is connected with the wide-gauge 
Victorian system, but the area is served by narrow-gauge 
lines. Crater lakes and a relatively cool summer climate give 
the district tourist importance, 
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Yorke Peninsula is without railways; Editlihnri'h’s im- 
j)ortance is connected with its salt-works. 

Port Lincoln (population, 3010) has a good natural har¬ 
bour. better than most in the state, and serves the wool- and 
wheat-growers of the Eyre Peninsula, and, by means of a 
narrow-gauge railway to Penong, the developing country which 
stretches in the coastal belt toward the Head of the Bight. 

Port Augusta (population. 3270) has grown somewhat in 
recent years, but serves an area in which the rainfall is not 
large enough to favour any intensive development of wheat- 
growing or stock-rearing. It deals with wheat, wool, and 
cattle: the railway to Alice Springs is marked by small 
settlements, and is fed by stock routes which pass through 
territory that can be only lightly stocked. Among the settle¬ 
ments may be noted Leigh’s Creek, in the neighbourhood of 
which both coal and iron are known to exist, Farina, served 
by a stock roiite from South-west Queensland via Strzelecki 
Creek, Marree, similarly served via the Diamantina river, and 
Oodnadatta, for long the terminus of the line, to the west 
of which artesian water has helped the cattle industry. 

I he trans-continental line from Port Augusta crosses the 
head of the gulf at Vorke's Crossing, soon enters the country 
of salt lakes lying north of the Gawler Ranges, and reaches 
thinly stocked sheep country in the neighbourhood of Tar- 
coola. beyond which the red soils of the plain carry a certain 
amount of timber. Farther on is a region of sandhills bound 
together by a more or less thick growth of small trees and 
scrub, and the treeless limestone Nullarbor Plain, with salt¬ 
bush and blue bush, is entered at Ooldee. 

1 he finances of all lines are affected by fluctuations in the 
amount of traflic due to seasonal variations in production, 
while motor-traflic now provides considerable competition, 
but the interior lines are necessarily unremunerative. Goods 
traflic on the trans-continental line is still small, but in¬ 
creasing. and would doubtless develop further with unifica¬ 
tion of gauge. In time sheep-rearing will increase and 
possibly wheat-growing develop along its route. 

Trade. Of oversea exports in 1936-37. totalling nearly 
£13,400.000, wheat led at £3,509,000, and wool followed at 
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11)0 mineral export, eliietl\- lead, silver, and 
1 oncciitr.itrs ■. ki Port I^iric, was valued at about £3,629,000. 
Other iniportajit items were wine {£764.000), fruits (£506.000). 
Hour (£447,000). hides and skins (£342.000). Oversea 
imports totalled £5,400.000, metal manufactures (largely 
machinery and motor vehicles) accounting for £1,839,000 
and te.xtiles and apparel for £675,000. while oils, timber, 
bags, and «;acks figured prominently. 


\Vksti:rn’ Austr.ali.\ 

With 975.920 square miles, this state is the largest, and 
covers almost one-third of the continent. Some 37 {)er cent, 
of the area is within the tropics. With an estimated popu¬ 
lation of 462,000 (excluding some 26.000 aboriginals and 
hall-castes, who are found in most parts, but are most 
numerous in the savanna and north coastal districts), there 
is a mean density of about 0-47 to the ^quare mile, which 
illustrates the uninhabitability of much of the countr>-. as 
well as the l.uk of development of other parts. Its eastern 
boimdary is the meridian of 129° K.: elsewhere it is bordered 
miles of coastline, with a general outlook on the 
liulian Ocean, so that, though remote from the more de- 
velo[)ed part of the continent, it has the advantage of being 
nearer to the important Sue/, route. 

It was visiteii successively in the seventeenth century by 
the Ihitchmen Dirk Hartog, Pieter Niiyts, and Willem de 
Vlaining (the last of whom explored and named the Swan 
river in 1696), and also by William Dampier. Their reports 
gave no encouragement to settlement, though many names 
along the coast bear witness to their visits, as well as to 
those of later French explorers. Definite British interest 
dates from 1791, when (ieorge Vancouver formally took 
possession of the south-west corner. Matthew Flinders 
sailed along the south coast in 1801, and the surveys of 
Phillip King were followed a few years later by a military 
settlement—through fear of French penetration—at Albany 
in 1826 and the foundation of Perth in 1829. The settlement 
of this virgin and unknown land by the Swan river, however, 
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Was not easy; the land occupied was generally poor and 
forested; Grey's discoveries of good pastoral land to the 
north were remote ; while Eyre’s journey across the Nullarbor 
Plain offered no prosj)ect of development in that direction. 
W’ith barely 6000 people in 1S50. the settlers offered to 
receive convicts, and transportation went on until 1868. 
Real progress followed the journeys by the brotliers Forrest 
and others, but although gold had been earlier discovered* 
in the Kimberley area (1885) and at Vilgarn (1887), it was 
the finding of the Coolgardie field in 1892 that brought 
thousands, including many from the east, to Western Aus¬ 
tralia. The population rose to 180,000 b\- 1900 (having 
nearly quadrupled in ten years), by which time the gold- 
production was approaching its maximum, and farming had 
become a more serious preoccup.ition. More recently the 
state has shown relatively a more raj)id ilevelopmetit than 
any other; indeed, the increase in population since 1920 
amounting to over 125,000, has been largely at the expense 
of the east. For this wlieat-production has been largely 
responsible. 

Physical Features. The greater part of the state is an 
elevated plateau. A coastal lowland of varying width gener¬ 
ally rises gradually to the plateau, e.xcept in tlie south-west, 
where the Darling Kange presents a steep faulted edge for 
100 miles north to south and where Cape Leeuwin and. farther 
east, the Stirling Range present similar escarpments. I he 
ancient rocks of the plateau reach the sea only along the 
western half of the south coast. In other places the plateau 
is flanked by rocks of Secondary age. with Tertiary and even 
later deposits along parts of the coast. 

The plateau is diversified as the result of ditferential 
erosion and of differing degrees of aridity, liie average 
elevation is about 1200 feet; in only a few areas is 2000 feet 
e.xceeded. notably in the Hammersley-Ophthalmia Plateau, 
much of which is over 3000 feet, where Mount Bruce (4024 
feet), tlje highest point in the state, overlooks the I'ortescue 
valley. The block of the Stirling Range rises to 3640 feel 
in Bluff Knoll, but Mount Cooke, the maximum elevation 
of the Darling Range, is only 1910 feet. In the Kimberley 

271 


s 



Fig. 109. The South-west op Western Australia_Physical 

Tb« ‘‘"UfhinouuUDditif featur*. don not reach aooo feel; behind 

II, Norihim and Vork are imporianl atriculiural centre*. 

















WI-; S T K l< N AUS ri’JAI.lA 

Division, whvru Mount H.iiin ivaclivs It-tl. ri\ vr.s iuivo 

much dissected the plateau, and broa<l valleys also diversify 
the generally undulating North-west Division. 1 he Darling 
t'scarpmeiit and the region behind it have been cut up by 
the considerable rainfall of this area (often called Swanland). 
I he and central part is largely marked by stony desert and 
low sand-ridges running east to west and bound together by 
spinifex and other drought-resisting growth, with occasional 
ridges of harder rock (‘breakaways') and areas of granite. 
In the south-west quadrant of the plateau is a region of 
hollows occupied by salt lakes often linear in shape and 
probably relics of the drainage of an earlier and wetter 
period, the valleys having been blocked by advancing sand- 
dunes as the climate became more arid. 


In the south-west corner the plateau dips gently to the 
Nullarbor Plain, where Cretaceous limestone is overlaid near 
the Bight by Tertiary deposits that reacli the coast in cliffs 
about 200 feet in height. 

Vertical movements, mainly subsidence, account for the 
development of gulfs in the Kimberley Division (where the 
tidal range at some places exceeds 40 feet) and the North¬ 
west Division, where many islands, often fringed with coral, 
occur. Elsewhere important features, such as the Swan 
estuary. Geographe Bay. and King George Sound, are also 
due to subsidence. 


There are many considerable rivers in the north, bringing 
down great quantities of water in summer; only a few are 
perennial. The Ord and the Fitzroy are the most important, 
and their valleys could supply the water needs of a large 
population. In the North-svest Division the rivers depend 
upon a smaller and more variable rainfall. In the south-west 
there arc perennial rivers witli a winter maximum flow, the 
most notable being the Swan, which rises, with a number of 
tributaries, well behind the Darling Range. 

Climate and Vegetation. Temperatures vary from those of a 
warm temperate to those of a tropical character. Thus the 
mean annual temperature at Perth, 64° h., compares with 
83® F. at Wyndham. Mean monthly temperatures at Perth 
range from 55'" F. to 74* F.—very characteristic of the south 
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of the state—at Wyndham from 76° F. to 86° F. Tempera¬ 
tures broadly speaking increase from south to north, except 
that in summer the Great Sandy Desert, lying in the hinter¬ 
land of Ninety-mile Beach (where Marble Bar had in 1921-22 
103 successive days with the maximum temperature ex¬ 
ceeding 100 IL), shows the highest temperatures in the 
continent. The interior shows the usual increase in daily 
and annual ranges as compared with the coast, and the low 
humidity and general absence of cloud causes night frosts, 
which are not uncommon in inland northern districts, but 
are unknown at Perth. 

Nearly lialf the state has less than 10 inches of rain, this 
very dry area stretching along the eastern boundary from 
about latitude 21° S. to the Bight coast and narrowing west¬ 
ward to Shark Bay, where Carnarvon has barely 9 inches. 
Evaporation, which is considerable everywhere, is excessive 
in the interior, where at Laverton, with a rainfall not reaching 
9 inches, the evaporation is equivalent to 142 inches. 

The region of maximum winter rainfall brought by east- 
wartl-moving cyclones marks the south-western portion of 
the state and extends up the western littoral as far as the 
I’ortescue river. Elsewhere, except in the driest part of the 
state, where the rainfall is sporadic, the rainfall is of the 
summer type and dependent upon the monsoon. Perth, with 
34-5 inches, receives nearly 30 inches between May and Octo¬ 
ber inclusive. ;md is in a region where the relief, as in South 
Australia, promotes a good and relatively reliable rainfall. 
In a few isolated places in the extreme north the rainfall 
exceeds 40 inches, but this rapidly diminishes southward; 
Wyndham has 29 inches, Broome 23-5 inches. Hall’s Creek 
(near the most elevated part of the Kimberley Division) 21 
inches, and Nullagine 14 inches. Much of the rainfall is of a 
violent character, notably when the ‘willy-willies’ come. In 
the winter rain area, where the amount rapidly declines away 
from the coast, typical figures range from 8 inches at Onslow, 
9 inches at Coolgardie. and 10 inches at Eucla to 17*5 inches 
at Katanning, on the inland side of the highland of the 
south-west, and 34'5 inches at Perth, while a coastal area 
stretching from Cape Leeuwin nearly to Albany and the 
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seaward-facing Darling Scarp have over 40 inches—more 
than 50 inches in parts. 



Fig. 110^ DisTHiBUTioN of Timbers in the South west of 

Western Australia 

Karri ii louiul ooJy iA wettest tiUtricts. 

From a tV/s/frn AuUraiia Coi/tnm^t maf> 

In the north the actual rain forest is limited to the wetter 
river-valleys, with mangroves along parts of the coast. The 
prevailing country is savanna in type, with good grazing 
where the rainfall exceeds about 20 inches. Farther south 
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tlir tiv('-”ro\vtli rliangos from Pucalypt to mulga scnih, 
merges soiitliw.ird into the sand-ricigo desert with 
desert gum, scrub, and spinifex. llie desert reaches tlie 
Indian Ocean in the neighbourhood of Ninety-mile Beach, 
south of which are scrub lands, which mark the country 
round the hortescue, Ashburton, and Gascoyne rivers. The 
lorest improves until about latitude 31° S. there comes a 
coastal belt of tuart, with jarrah on the plateau, merging 
eastward in the drier parts into open woodland, with various 
gums, notably wandoo (white g\im), York gum, and red gum, 
while other eucalypts are met with as the country shades 
into scrub of the mallee type. Saltbush is characteristic of 
the Nullarbor Plain. Karri is limited to the wettest part of 
the extreme south-west. 


Development. I he north lacks any intensive development, 
and most of the area with less than 10 inches of rain is useless 
even for pastoral piirposes, so that the population inevitably 
concentrates in the south-west corner, where the climatic 
conditions favojir agricultural rlevelopment. The metro¬ 
politan area of Perth, which includes Fremantle, and covers 
137 square miles, has over 220,000 inhabitants, about 
^.S per cent, of the total in the state. The only town outside 
this area to reach booo is Kalgoorlic {17.330). Much of the 


country is without white population, and away from the 
network of railway development in the south-west the largest 
coiKcntration is in the Boulder-Kalgoorlie mining area. 

i he accession of population notable in recent years has 
largely gone into the wlieat belt behind the Darling Range, 
and the importance of primary production and relatively 
sliglu development of secondary industry have been accom¬ 
panied, as in lasmania, by severe criticism of the effects of 
federation. Again like Tasmania, Western Australia receives 


a special subsidy from the Commonwealth finances. 

W'estern Australia is the chief Commonwealtli exporter 
of hardwoods, the principal one being jarrah, which is a 
magnificent cucalyjit growing chiefly in laterite soils on the 
Darling Range and eastward to Albany. Karri is a much 
taller eucalypt, of even greater strength, but of much more 
circumscribed habitat, and, unless treated, less resistant 
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available prcjhibits export. W'aiulou is another useful eura- 
lypt, which does not, however, grow in forests, but is scat¬ 
tered over the south-west. A large amount of timber is 
available for mining work and fuel in the regions stretching 
out toward the Bastern Goldfields, where saiulalwood aiui 
mallet gum (yielding tanning bark) are found and exported. 
As elsewhere, reckless clearing and forest fires in the past 
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have led tu con>ervation etlorts, and as softwoods arc lacking, 
conifer plantations are being developed. 

Artesian water has great importance. There are five 
artesian basins, with a total of about 356 bores, some 50 of 
wliich are in tlie metropolitan area, where the water of the 
( oastal Plain Ha sin i.s fresh, (hough farther north it is suitable 
only for slock. I lie Eucla Basin has been little investigated, 
but there are over loo bores in the North-west or Carnarvon 
Basin. >erving e.xcellent sheep country. The large Desert 
Basin is little developed, though Broome and Derby get 
•'Upplie^ from it. Wyndham is served from the Gulf Basin. 
In much of tlie interior shallow supplies of usually saline 
u.iter are available, and stock routes are kept o|)en with 
then help. 1 he I'-astern (ioldfields water-supply scheme is 
.III import.int undertaking; the Miindaring reservoir, in the 
Dai ling Range. twenty-si.\ miles east of IVrlli, has a capacity 
of 4.()5o.oo(>.ooo gallons, and the water, after being pumped 
up by stages to a sufficient height, serves by gravity not only 
the Houlder-Kalgoorlie area, but a number of townships e'n 
n>uti\ 


The physical conditions do not generally favour e.xtensive 
irrig.ition. though there are possibilities of this in the north¬ 
west. In the south-west there are many small-scale private 
schemes, and there is one irrigation district of 4000 acres at 
I larvey, on the Hamel river, some distance south of Pinjarra, 
l.irgely devoteil to oranges. 

At the end of 1936 cattle numbered about 793,000, fully 
two-thirds of which were on the northern savannas, es|)ecially 
in the basin of the Fitzroy and Ord rivers, in the hinterland 
of Broome, Derby, and Wyndham. Elsewhere cattle are 
relatively thinly scattered over the western lialf of the state, 
with some greater concentration in the South-west Division, 
where almost all the dairy cows (numbering 126,000) are 
located. Dairying therefore has at present less importance 
than in any other mainland state, but the conditions in the 
coastal belt from north of Perth round to Albany are very 
favourable, and the industry is expanding. 

Sheep, numbering about 9,000,000, are increasingly reared 
in the wheat belt of the south-west; elsewhere they are 
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important in the scrub lands behind Geraldton and round 
the Gascoyne, Ashburton, Fortescue, and De Grey rivers, 
where the stations are very large, that at Millstream, in tlie 
Fortescue basin, covering 1200 square miles. While there 
is an export trade in beef (which amounted to £99.700 in 
1936-37). there is little or no surplus of mutton, though wool 
is naturally a staple export. 

The number of horses is declining, bvit breeding is impor¬ 
tant on the northern savannas and in the Albany district. 
Pig-breeding shows no outstanding development. The num¬ 
ber of camels (about 2000) and of mules and donkeys (8700) 
is suggestive of the type of transjjort that is still important 
in the interior. 

Among animal products that contribute to the export 
trade are hides and skins, not only of sheep, but also of tlie 
rabbit and opossum. 

The adjacent seas are notably rich in tislj. but the resources 
have not been properly investigated nor det’eloped on any 
large scale. Whales visit both the western and southern 
coasts, and oil factories have been operating at Port Cloates 
(south of North-west Cape) and Albany. More important 
are the pearl-fisheries of the northern coast, where diving 
in fairly deep water—down to 25 fathoms—is carried on ; 
the luggers operate chiefly from Broome, but also from Port 
Hedland, Cossack, and Onslow. There is a smaller fishery 
at Shark Bay. Turtles and dugong (a herbivorous mammal 
with a thick hide and palatable flesh) are plentiful in the 
warmer waters. In 1936 the value of pearl shell and pearls 
obtained was respectively £82,300 and £4.200. 

Wheat is by far the leading crop, covering 3,000,000 acres 
in 1937—38. The acreage has more than trebled since 1920. 
The crop is confined to the south-west, and avoids the coastal 
belt and the high rim, but stretches eastward through the 
jarrah belt to the longitude of Southern Cross and northward 
in a narrowing belt toward Geraldton. With dry-farming 
methods it is capable of considerable further expansion. 
The yield of 12 bushels per acre in 1937-38 was considerably 
greater than that of any one of the preceding three years. 
The general yield is lower than in many of the other states. 

279 



Al STKAl.lA AND NEW /'EAEAND 

,>robably t«> tlic rapid expansion of the industry. 

Oats (465.000 acroN) is the only other cereal to which any 
considerable attention has been given. 

Thougl) the south-west has a suitable climate tor vine- and 
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fruit-farming this aspect of husbandry has not yet reached 
the degree of^ development found in New South Wales 
\ ictoria. and South Australia. Orchards cover about 22.000 
acres, and are found on cleared hill-slopes in the south-we.st 
especially near Perth, and in parts of the wheat belt; a large 
vanety of fruits is grown, but the greatest attention has been 

particu¬ 
larly oranges, are chiefly grown near Perth and in the neigh- 
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boiirhood of Xorthain. \’iiies cover abovit 5<joo acres, 
principally fovirul near Perth and Bunbury ; wine-production 
lias shown some expansion, but seems \inlikoly to become 
very important in the near future. 

I'he northern and north-western coastal districts have 
considerable possibilities in connexion with troj)ical agri¬ 
culture. It has been demonstrated that such fruits as 
bananas, pineapples, and even dates can be grown in some 
localities, and there are areas suitable to both rain and 
irrigation cotton. W'ithout labour resources, however, devel¬ 
opment is impossible. 

The number of men engaged in mining in 1936 was nearly 
16.600. of whom about nine-tenths were gold-miners. Since 
1903 the gold-production after seriously declining has in 
recent years substantially recovered. The value of the metal 
obtained in 1937 (£6,951,000) was some 70 per cent, of the 
Commonwealth production. There are nineteen proclaimed 
goldfields in the state; no new ones have been added since 
1900, while within those already known there have recently 
been no important new finds. In the auriferous rocks in the 
western part of the plateau from Hopetoun to the Kimberley 
district considerable amounts of alluvial gold ha\‘e been 
found, but the bulk is now obtained by reef-mining. Most 
fields now produce little ; indeed, in 193^ * 4 ® cent, of the 
output came from the small East Coolgardie field, centring 
on Boulder-Kalgoorlie and containing the famous “Golden 
Mile.” Next in output, with 15 per cent, of the total, was the 
East Murchison field, where the railway from Meekatharra 
has been extended to Wiluna, with large reserves of low-grade 
ore, recently developed. 1 he Mount Margaret field (reached by 
the railway to Laverton) followed Nvith 11 per cent., and then 
the Murchison, centring on Meekatharra, with 7 per cent. 

Other metal-mining is limited, not by lack of considerable 
resources, but by high production costs, so that the output 
is variable and largely dependent upon the market prices. 
Copper has been won in small quantities in various districts, 
and tin principally from the Greenbushes field, in the extreme 
south-west. Lead is worked at Northampton, near Gerald- 
ton, and silver-lead ores are known in a number of northern 
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districts. 1 hero is sonic production of arsenic in tlie Wiluna 
area. 1 hu resourcc.s in iron ore are very large, though all but 
uinvorked, there being no suitable coking coal in the state; 
most noteworth}’ is the harniatite of ^'aInpi Sound, north of 



Tic.. 113. Mundahino Wkik 

Pfovjciltig Ibr «rjl»r supply ol the tUtlcm Coklbeldi (KAlKOurllc area) Walrt l» 
puiii|>ril up Icoui Ihli rerervoir to a «iiiubl« hfight, aiiO (arttnl by gravity to the 
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Derby, an enormous deposit, the working of which on a 
commercial scale has not yet begun. 

Next to gold, coal is the most important mineral, and 
there has been an increasing production (five collieries yielded 
5()5.ooo tons in 1936) from the Collie field, used principally 
on the railways and in the Perth electricity works. It is not 
of very good quality, but is superior to that found at other 
places, notably on the Ir\vin river and along the western 
coastal margins. Other known minerals include manganese, 
asbestos, gypsum, mica, and bauxite, while boring for oil 
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has been unsuccessfully undertaken in the Eitzroy basin. I he 
percentage of mineral exports in relation to total exports was 
84*5 in 1903, barely 6 in 1928, and 40 in 1936. 

Manufacturing is mainly connected w ith the treatment of 
primary products; in this respect Western Australia is the 
least important of the mainland states. 

Towns and Communications. Mining is responsible for much 
railway development, and this has Ijelped to serve agricul¬ 
tural and pastoral occupations in interior districts, thus 
promoting the general progress of the state. The railway- 
system comprises 4357 miles of state lines of 3 foot 6 inch 
gauge, in addition to which there are some 2S0 miles of 
private lines largely serving mineral and timber country, as 
well as 453 miles of the Federal standard-gauge trans¬ 
continental line running east from Kalgoorlie. A well- 
integrated system is developing in the more settled area, 
where the main line from Fremantle cuts through the heart 
of the agricultural area to the Eastern Goldfields and where 
there are more or less parallel north-to-south lines, one 
running from Flinders Bay roughly along the edge of the 
plateau to Geraldton and the other farther east, from Albany 
nortlnvard through Northam. Still farther east is a line 
running northward from Esperance. Geraldton is another 
important port terminal. 

Perth itself is situated twelve miles up the drowned 
estuary of the Swan river, and is not reached by shipping. 
The metropolitan area includes a number of suburbs, such 
as the orchard and vine district of Guildford, eight miles 
to the east, and Midland Junction, two miles farther on, with 
important railway-workshops, as well as Fremantle (popula¬ 
tion, 25,220, included in the metropolitan total of 220,000), 
the ocean port, with an improved harbour giving 36 feet 
of water and concentrating the bulk of the trade of the state, 
notably in wool and wheat. In addition Fremantle is an 
important port of call for passenger and mail traffic. Its 
importance depends on its position in regard to routes I'iu 
Suez and the Cape and upon the railways that give it an 
extensive hinterland. Its growing use will necessitate further 
accommodation for shipping. Fremantle is also e.xpanding as 
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.11) indii-f rial centre, l^ctwocn IVrlli and Ereinantle the Swan 
makes a remarkable cxpan>ion, known as Melville Water. 
J he metropolitan area is without a rival in the western half 
of tlie continent, and it is of interest that the water-supply 
is dependent upon artesian bores, as well as upon reservoirs 
in the Darling Range, including that at Mundaring. 

I he main line to the Eastern Goldfields first passes through 
dairying and wine-growing land, to reach Northam (popu¬ 



lation, 4820). the principal agricultural centre of the state, 
situated on the Avon, the chief tributary of the Swan, in a 
district important for wheat, fruit, and dairying. Northam’s 
industries include flour-milling and brewing. The railway 
traverses the wheat-sheep belt to Merredin—a junction for 
several branch lines—and Southern Cross, the latter an old 
gold centre, in a district where wheat-growing is developing. 
I*'arther on is pastoral country into which wheat is pene¬ 
trating, and beyond the derelict mining town of Coolgardie* 
Kalgoorlie (population, 17,330) is reached, adjacent to which 
is Boulder (population, 5810), the principal gold-mining 

‘ At the beginning o( thin centur)* Coolgardie had a population of 16.000 
and Kalgoorlie one ^ 30.000. 
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centre. At Kalgoorlie, 3S0 miles from Perth, not only is 
connexion made with the Federal line, but there is a link 
northward to the now unimportant mining centres of 
l.eonora and Laverton. both in thinly stocked pastoral 
country. Coolgardie is linketl southwarti through Norseman’ 
with Esperance, between which places, in mallee country, 
wheat-growing is expanding. 

From Perth a line runs southward along the rim of the 
( oastal Plain Artesian Basin, through the orchard country 
round Annandale and Pinjarra. to Hunbury. Bunbury 
(population, 5140) is the second port of the state; its railway 
running eastward through Katanning serves jarrah country, 
the coalfield of Collie (population, 3780). and apple, wheat, 
and wool areas, uhich indicates the varied character of its 
tratle. 

Albany (population. 4080) is on Princess Royal Harbour, 
an almost landlocked inlet of King George Sound, one of a 
number of openings along a sunken granite coastline. Its 
immediate hinterland is liilly—almost mountainous—well- 
watered country, and its relatively cool summer climate 
makes it an important resort. Jarrah and karri arc exported, 
and dairying anti fruit-growing arc expanding in the district. 
1 he line northward passes through the timber and orchard 
country round Mount Barker, makes important connexions 
at Katanning, Wagin, and Narrogin (population, 2470), all 
centres of mixed fanning, and goes through the old settle¬ 
ments of York (population, 1640), on the Avon, and Northani 
to the wheat and sheep lands that lie to the south-east of 
(ieraldton. 

Geraldton (population, 4980) is a rising port, with an 
improved harbour fed by several railways, particularly by 
those from the south and by that running inland to mining 
tlistricts, which provide wheat, wool, and minerals for export. 
1 he immediate hinterland is excellent sheep country, and 
wheat-growing is rapidly increasing; llour-rnilling and a 
superphosphate factory are evidences of this development. 
The main line inland runs through Mount iMagnet {with a 
branch to Sandstone), turns northward to Meekatharra (with 
a mineral railway to the gold and manganese area of Peak 
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Hill), then eastward to the gold centre of Wiluna. This line 
passes through country which carries little stock, but is 
served by stock routes from the northern savannas; sandal¬ 
wood also comes from the hinterland. 

The emptiness of the north-west is a matter of concern to 
the state Government, but development is very slow. Pas¬ 
toral country with large sheep-stations is ser\ed by small 
ports such as Carnarvon, at the Gascoyne mouth, with a 
freezing works and local experiments in tropical agriculture ; 
it is interested in pearling, as also is Onslow, at the Ashburton 
mouth. Sheep are the chief pastoral interest as far round as 
Cossack and Port Hedland, which has a short railway to 
the mineral centre of Marble Bar. Broome, on Roebuck 
Bay, is the principal centre of the pearling industry, and 
Derby, on King Sound, serves the extensive cattle-stations 
of the Fitzroy basin. Wyndham is the port for the cattle 
country of the Ord basin; a state meat-works operates 
here (this is only a seasonal activity), and experimental 
tropical cultivation is carried on. Regular air-mail services 
connect Perth with the coastal settlements of the north¬ 
west. 

As showing the extension of wheat-growing it may be 
noted that the short railway in the south from Hopetoun to 
Ravensthorpe, originally serving a gold and tin area, has 
opened up good pastoral and agricultural country. 

Trade. In 193 ^ 37 . excluding inter-state trade, the im¬ 
ports were valued at nearly £5.700.000 and the exports at 
nearly £13.837,000. The imports largely consisted of textiles 
and apparel, machinery and metal goods, motor-cars, and 
oil, but such items as tea. timber, tobacco, and coal were 
also prominent. Inter-state trade includes large imports, 
which were valued at about £10,000,000 in 1936-37, from the 
eastern states, notably of sugar, dairy products (in which 
Western Australia is not self-supporting), agricultural imple¬ 
ments. woollen goods, and boots and shoes. Of the exports, 
gold led at £5,186,000, wheat and flour following at 
£3.570.000, with wool at £3.332,000. The timber export was 
valued at £560,000, while fruit, hides and skins, sandalwood, 
and pearl shell all figured prominently. 


T 
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Tkrritories of the Commonwealth 

Onlv tile Northern Territory and Norfolk Island will be 
dealt with in this section (see p. 119). 


The Northern Territory 

This is bounded on its landward sides by the lines 129* E., 
E., and 26° S., leaving only a small proportion of the 
total area of 523,()20 square miles south of the Tropic of 
Capricorn. I he bulk of the small population consists of 
aboriginals, numbering about 17.000. of whom perhaps 25 
|)er cent, find employment, chicny on cattle-stations, while 
some 60 per cent, are supporting themselves in native 
fashion. Arnhem Land aiul some other areas are now 
aboriginal re.servcs in which the aboriginals arc encouraged 
to maint.iin themselves in their traditional mode of life while 
being led to change from unproducti\ e nomads to self-support¬ 
ing peasants. E.xcluding these, there is a European population 
of about ^boo and about 740 others, largely Chinese; fewer 
than 30 per cent, of the adults are women. In recent years the 
non-aboriginal population, principally in northern districts, 
hasfluctuated round 5000; in 1888—when therailway to Pine 
( reek was laid in connexion with gold-mining—it was 7500, 
more than half being Chinese. The Administrator at Darwin 
is assisted by a District Officer at Alice Springs (Stuart). 

Structuraily most of the area belongs to the Western 
Plateau, although the Great Artesian Basin appears in the 
south-east. Toward the south are the Macdonnell Ranges, 
where roughly west-to-east ridges of resistant quartzite cut 
by remarkable transverse gorges, the result of an earlier 
pluvial period, when the mass was gradually rising, stand 
out above the general level, reaching 4800 feet in Mount 
.Heughlin. Elsewhere tlie plateau dips down, generally 
gradually, to the Artesian Basin on the one hand and the 
coastal plains on the other, though the flat Barkly Tableland 
—reaching perhaps 1200 feet—is a feature of the country 
south of the Gulf of Carpentaria; the interior of Arnhem 
Land—not fully explored—probably reaches a similar level. 
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The coast is generally low and Hat, but the unindented shore 
of the Gulf of Carpentaria contrasts with the drowned inlets 
and islands of Arnhem Land. The coastal rivers are numer¬ 
ous, and include the \'ictoria, Dal\‘, Adelaide, Roper, and 
McArthur, all of which carry much water in summer. Else- 
where are wadis, salt lakes,* and swamps; the Finke occa¬ 
sionally carries Hood-water southward from the Macdonnells. 

' The monsoon coastal belt has aptly been said to have a wet- 
dry tropical climate, for it is drenched with summer rain, but 
experiences extreme drought at the opposite season. More 
than a quarter of the area in the southern part of tlie Terri¬ 
tory has an annual rainfall of less than lo inches. The rainfall 
increases northward from Alice Springs (ii inches) to Daly 
Waters (26*5 inches) and Darwin (61*5 indies), but is every¬ 
where of the summer type. The dry heat of the interior 
contrasts with the costal damp heat; Darwin ranges from 
77® F. to 85-5® F.. and the mean monthly relative humidity 
never falls below 51, for three summer months exceeding 90; 
at Alice Springs it never exceeds 37. Alice Springs (1926 feet) 
ranges from 52*5® F. to 84® F.. and ten degrees of frost are not 
unknown on winter nights. The climate of thisarea is bracing. 

There is little real forest, although palm-groves and man¬ 
grove-swamps mark many parts of the coast, but there is much 
eucalypt growth in the wetter north, giving place southward 
to savannas with a scattered growth of wattles, merging into 
mulga scrub and saltbusli country. The sandy south-west 
and the Arunta Desert of the south-east are too arid even 
for pastoral occupations. There is a remarkable flush of 
growth after rain in the southern areas, which, however, are 
bare and dusty during drought. In the northern part are 
considerable areas of poor pastoral country due to surface 
layers of laterite or travertine, but in a belt running westward 
from Camooweal, in Queensland, to the Ord river country of 
Western Australia are e.xcellent black soils, upon which 
flourish Flinders and other rich grasses, though interrupted 
in the middle by 150 miles of poor land. 

Crocodiles are plentiful in the northern districts, where 
mosquitoes abound, and in the interior large anthills often 

‘ Lake Amadeus is uornially a level sheet of salt. 


289 



AUSTRALIA AND NEW ZEALAND 


vary (he generally flat topography. In the southern area.s 
dingoes and rabbits are great enemies of the pastoralist. 

Development on a 'white Australia’ basis may be said to 
have made little progress; there is only a negligible local 
supply of labour for plantation work, but enough has been 



Fig. 115A. The r'foRTiiBRN Territory 

on a tnap tn a Rtp^ on ikf Ttrritory 

d()ne in coastal districts near Darwin and along the Kath¬ 
erine, Daly, and Roper rivers to show that coconuts, rice, 
tobacco, bananas, mangoes, cotton and sisal can be succcss- 
^^^^y grown in places, though the staple crop is ground-nuts, 
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Cattle and sheep were brought in the sixties to the Mac- 
donnell Ranges, where the areas of good pasture are scanty 
and the rainfall very unreliable, and to the savanna dis¬ 
tricts somewhat later. Sheep, however, have ne\er been 
important, but there appears to be little doubt that they 
could be profitably raised on a substantial scale in the 
Barkly Tableland, Macdonnell, and upper Daly river areas; 
moreover.- wool would be a better staple product than 
the generally poor beef that is at present produced. The 
cattle industry has expanded somewhat in the last few years, 
but ticks have been a trouble in the northern districts, where 
the use of the dipping tank has become necessary. Cattle 
concentrate chiefly on the Barkly Tableland (where the 
Alexandra station is one of the largest in the continent), in 
the Roper, Daly, and Victoria basins, and in. the Macdonnell 
area, where there are large but lightly stocked stations and 
where sub-artesian water is being increasingly tapped. In 
1937 there were 31,700 horses. 891,700 cattle, and 26,860 
sheep. Live cattle are mainly sent away via stock routes for 
slaughter in adjacent territories, as a meat-packing enter¬ 
prise at Darwin was not successful; some 40 per cent, of the 
animals slaughtered at the Wyndham meat-works come 
from the Victoria river country. Buffaloes introduced from 
the Malay region a century ago have been carelessly 
slaughtered in coastal districts for their hides. Darwin is the 
centre for a small pearling and trepang fishery. 

There is a fair amount of known mineral wealth, and 
probably much in the interior that is unknown ; labour and 
transport difficulties and fluctuating prices hinder develop¬ 
ment. Gold production has now increased to 1^73,200 (1937) 
after a decline; in 1935-36 tin was worked to the value of 
£3,300, and a little mica came from near Alice Springs. 

Darwin (population, 1570), has a splendid deep-water har¬ 
bour. Apart from one or two coasting services it is not 
regularly visited by shipping, but is notable as an air-port. 
The railway runs inland to Pine Creek and Katherine, and 
continues to Birdum, serving poor pastoral country. It has 
long been proposed to complete a trans-continental line 
(roughly following the Overland Telegraph) by taking the 
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railway across Central Australia to meet the line from 
Atlelaitle that reaches Alice Springs. It is reasonably certain 
that such an uneconomic railway will never be completed. 
1 he most recent proposals are to continue the railway from 
the Cloncurry area into the Barkly Tableland and to build a 
line from \\ yndham into the \'ictoria river country; thes»‘ 
would serve promising pastoral areas. 



Fui. ii6. Ai-iCE Spkinos, Central Australia 

Kc4cb«%i by railway fr«»tn Fort Aufii»ta. 
lly coufifsy of Offut. CommonuraUk of AutSfaiij 

The bulk of the population, especially in Central Australia, 
lies along the Overland Telegraph, which is also a stock route. 
On it are Newcastle Waters and Alice Springs. The latter 
lies a few miles north of Heavitree Gap, the principal gorge 
of the Macdonnclls, and upon whicli stock routes converge. 
I leavy costs of essentials like fencing make stock-rearing diffi¬ 
cult. and water-supply and communications present serious 
{)roblems, but the pastoral future of this region is promising. 

1 he existing railway-lines, of 3 foot 6 inch gauge, have a 
total length within the Territory of about 490 miles; they are 
uneconomic, and it remains to be seen how far they will 
j>romote pastoral and mineral production. Some increase in 
population has recently been shown, and the small gold 
output has somewhat increased owing to developments at 
I cnnant’s Creek. The total oversea trade in 1936-37 reached 
;f8o,ooo. exports consisting chiefly of pearl shell. 
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The Northern Territory and ‘White Australia.’ It lias often 
been contended that the 'empty nortli’ of Australia is a 
condemnation of the 'white Australia’ policy, and that if 
white settlement on a sub.stantial scale does not take place it 
is pure self-interest that keeps the ref'ion closeil to emigration 
from crowded monsoon lands. The Northern Territory illu>>- 
trates most of the geographical background of the- problem ; 
the chief points may be stated here. 

Comparisons with densely crowded tropical monsoon lands 
such as India and Southern China may for the most part be 
dismissed as idle. Northern Australia has no high mountain 
ranges to cause violent precipitation or to yield water from 
melting snow and ice ; it has no great fertile allu\'ial plains or 
great deltas comparable with those of south-east Asia. More¬ 
over. much of the soil is poor. 

The tropical coast of Eastern Queensland provides one of 
the world’s best examples of white settlement within the 
tropics. \\'hy, then, cannot tlie northern lands of Australia 
be settled and developed in similar fashion ? There is no 
doubt that the interior districts of the north arc healthy 
and relatively invigorating, but it is also certain that llie 
coastal districts are, owing to the very high humidity, very de¬ 
bilitating, much more so than in the eastern coast of Queens¬ 
land, where the trade-wind influence is more pronounced. 
Anajrnia and lassitude arising from debility are particularly 
marked among women, and the difficulties are aggravated by 
generally poor housing conditions and the lack of fresh 
vegetables in the diet and of social amenities. Any consider¬ 
able extension of white settlement must eventually be 
dependent upon making the conditions more attractive to 
women, and a recent commission of inquiry, while supporting 
the ‘white Australia' policy, went so far as to recommend 
the introduction of indentured Asiatic labour to provide 
household assistance and gardeners. It may be noted that 
Asiatics, who are chiefly Japanese and Malays, ha\e always 
been permitted to work in the f>earl fisheries. 

This commission came to the conclusion that there was 
little scope for the extension of cultivation owing to the 
absence of any considerable areas of suitable land and limited 
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supplies of surface water. It made many suggestions for the 
improvement of the pastoral industry, strojigly recommend¬ 
ing the ilevelojjment of sheep-rearing in the better areas, 
larger-scale workings in tlie mining districts, and remissions 
of tariffs and taxes. It pointed out that any e.xtcnsive 
railway development in the Northern Territory would be 
gros-sly uneconomic, and that as there is scarcely a good 
harbour between Cairns, in Queensland, and Darwin, all that 
could be justified would be short railway-lines to pro\'ide 
outlets for the better pastoral areas. The commission con¬ 
cluded that the Northern Territory could never carry a good 
population, and that its future was bound up with the 
improvement of tlie pastoral industry in the more favourable 
areas. This conclusion would be applicable to the adjacent 
parts of Western Australia and Queensland.* 

Norfolk Island 

This somewhat elevated island. 930 miles east-north-east 
of Sydney, is in 29° south latitude and 168* east longitude, 
and covers rather more than 13 square miles. It has had a 
varied history. Discovered by Captain Cook in 1774, it 
became for a short time a penal station in 1788, later became 
an important whaling-station, and was again used as a penal 
station, after which the descendants of the Bounty mutineers 
were removed to it from Pitcairn Island in 1856. It is cliff- 
bound e.xcept on the south-west, but possesses a fertile soil and 
a genial, equable climate, with a mean temperature of 68® F. 
and an annual rainfall of 55 inches. The population is abovit 
1000. \\ haling has practically ceased, but fisheries might be 
developed. Bananas, oranges, lemons, and passion fruit do 
well: a little coffee is also grown. Among domestic animals 
cattle are the most numerous. The island attracts a number 
tourists. The cable from Vancouver via Fanning Island 
and I’iji bifurcates here for Auckland and Brisbane. Imports 
chiefly manufactured goods from the Commonwealth— 
were valued in 1936-37 at £27,000 and exports at nearly 
£9500. 

of the Board of Inijuiry appotnled to inoHire ttilo the Land 
and Land I ndnstries of the Northern Territory of Australia (Canberra. 1937). 
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CHAPTER VT 


THE TRADE OF THE COMMONWEALTH 


A LARGE volume of inter-state trade is carried on, for which 
no complete figures are available; there is. for example, a 
considerable movement of sugar from Queensland to other 
states, while manufactured goods from the south-east are o 
a substantial extent marketed in other parts. In considering 
the oversea trade of Australia it is necessary to remember 
that a particular year may not be typical, as exports consist 
mainly of primary products that are largely dependent 
climatic conditions of a notably variable character, esi es 
being subject to fluctuating price levels. A serious tall in 
prices, which began to be felt toward the end of the tinancia 
year 1028-20. affected to a marked degree all the typical 
exports—wool, wheat, and metals—though recent >ears 
have shown a substantial revival.' It has been thought 
desirable, therefore, while making possible a genera com 
parison with immediately preceding years, to concen¬ 
trate upon the figures for 193^37. whicli are fairly repre¬ 
sentative of the period immediately preceding the 
began in September 1939 * Imports fluctuate consi e a y 

‘ The following hgures of wool and wheat exports illustrate receut 
fluctuations: 

Wool (Greasy and Scoured) 


Year 

t<)34-35 • 

1036-37 . 


. 857.800,000 

. 825.800.000 

. 831.500.000 


Value 

^31.412.000 

£41.876.000 

£50.004,000 


Wheat (including Flour expressed 
IN Terms of Bushels of Wheat) 


Year 

*934-35 • 

» 935 - 3 h • 

* 93 h -37 • 

lo *937-38 wool showed a su 
advance 00 1936-37. 


Bushels 

109.462.000 £i 2 . 97 <>.o«» 

106.613.000 £14.880,000 

98.887.364 Il 9 . l 20 .ooo 

bstantial decline and wheat a 


substantial 
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in sympathy with primary production and financial con¬ 
ditions. while they are subject to a tariff schedule which 
since 1921 has provided a general tariff, an intermediate 
tarilf, and a British preferential tariff.* Moreover, the 
Imperial Economic Conference at Ottawa in 1932 resulted in 
a trade agreement (which still substantially operates) pro¬ 
viding a wider scheme of preference than had previously 
obtained. As this has an important bearing on the direction 
of trade it seems further desirable to analyse briefly the 
position of \arious customers and suppliers. 


Oversea Trade (including Gold), in Thousands of 

Pounds Sterling* 


— 

U 

**134-35 

1035-36 


lV.17-3^ 

l oi.il imports 

1 4**(p<jr1'« 

Jut.il Ir.itU* . 

00,713 


8S.233 

02,640 

n 5t075 

«>S.S73 

00,225 

108,907 

129,010 

125.370 

150.206 

>^4.144 

194.160 

1 

221.650 

230.354 


£24 tos. 5rf, 

£28 IJS. yj. 1 

£32 115. Of/. 

£34 I7i. 5*/ 


1 he following table shows the oversea imports and exports 
by states for 1936-37; 


SlAT£ 

1 Impokts 

Expohts 

New South W.ilcs . 

£ 

4w.955.S6l 

£ 

45,842.808 

\ ictona .... 

32.593.726 

34.870.117 

4 Juocnslancl .... 

5.523.280 

18.458.792 

South Australia 

5.438.429 

13.398.5«2 

Western Australia . 

5.657.562 

13.836,640 

Jasmanin .... 

1.032,662 

2.728,530 

Northern Territory 

58.1 20 

21.833 


' I he internicdiatc tariiT was dropped during the years 1933-36 
* For purpo.ses of comparison, as showing the effect of the world depres¬ 
sion up<m total trade and the recent movements, the following hgures are 
given for the two years 1928-29 and 1929-30: 


Imparls 

Merchandise . 
Bullion and specie . 
Exports 

Sicrchandisc . 
Bullion and specie . 


1928-29 

£143,281.449 

£366.432 


1929-30 

£130813.471 

£320.7^ 


£140.923,932 

£3.926.520 


£97.100,000 

£27.748.540 
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It will be noticed that the exports are roughly propor¬ 
tionate to the pop\ilation of the divisions. 

The commodities imported are mainly manufactured 
goods. In 1936-37 textiles and yams (largely cotton and 
silk goods) were valued at /ii, 700.000, apparel at £1,658,000, 
and bags and sacks at £1,656.000, while another aspect of 
Australia’s present manufacturing deficiencies is illustrated 
by the import of electrical machinery, cable, and wire 
(£3,970,000). other machinery (£3,724,000). iron and steel, 
including pipes and tubes (£2,701.000). and cutler>' and tools 
(£1,382,000). The development of motor-transport is shown 
by imports of motor-cars and parts (£5,807,000). oils, chielly 
petroleum (£6,951.000), and rubber and rubber manufac¬ 
tures (£1,674,000). Among foodstuffs imported were tea 
(£2,444,000). and fish in tins (£820,000). Other items of 
importance were drugs, chemicals, and fertilizers (£4.515,000). 
paper and paper manufactures (£4,361,000), floor-coverings 
(£1,719,000), tobacco, manufactured and unmanufactured 
(£1,718,000), timber (£1.250.000), glass and glassware 
(£795,000). whisky {£490,000). while also of interest were 
musical instruments, crockery, and copra. 

With regard to exports, wool (three-eighths of the total 
value) led at £50,002,000, about 20 per cent, higher than in 
the previous year, while wheat at £15,008,000 showed an 
increase of over £4,700,000. Foodstuffs were prominent, and 
included meats (£8,265,000), butter (over £7,000,000), llour 
(£4,473,000), fresh and dried fruits (£3.231,000), and sugar 
(£2,300,000)—this was much increased in i 937 “ 3 ^—while 
wine (£835.000) and milk and cream (£679.600) were also 
noteworthy. Apart from other products, the pastoral industry 
was represented by hides and skins (£ 5 ,^ 37 ,®®^) tallow 
(£656,000). while the value of the leather export exceeded 
£700,000. The timber export (recently showing an increase), 
including sandalwood, was valued at £485,000. Of minerals 
there were exported lead (£3,854,000), concentrates of silver 
with lead and zinc (£i,453>ooo), zinc (£1,052,000), and 
decreasing values of coal (£240,000), tin, and copper; gold 
was sent away to the value of £9,461,000 and silver of 
£535,000. The pearl-shell export was steady at £266.000. 
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Direction of Trade. The percentages in 1936-37 of imports 
derived from and exports sent to the leading countries with 
which trade is carried on are shown in the following table: 



The proportion necessarily fluctuates somewhat from year 
to year, but it is noteworthy that the share of the United 
Kingdom in the import trade has been fairly steady in 
recent years at about 42-5 per cent., while that of the 
United States has fluctuated rather more widely round 15 per 
cent. The proportion of exports to the United Kingdom has 
not in recent years varied greatly from 50 per cent., but it is 
affected by various factors, including the growth of direct 
shipment to foreign countries. The United States is clearly a 
large seller and a relatively small buyer, being a producer 
herself of Australia s primary products, while among countries 
that are better customers than suppliers are Japan. Belgium, 
I^rance, Italy, and New Zealand. 

An analysis of the imports in 1936-37 shows that the bulk 
of goods in the category of machines, machinery, and metal 
manufactures, including motor-cars and parts, were imported 
from the United Kingdom, the United States, Canada, and 
(considerably behind) Germany chiefly sharing the remaining 
portion of this trade. Similarly, the United Kingdom had 
the major part (over 60 per cent.) of the import trade in 
apparel, yams, and textiles, Germany having a small share 
m the trade in apparel and textiles, and Japan sending a 
considerable proportion of the cotton goods, of which India 
also provided a part, India, however, sent the bulk of the 
bags and sacks imported, while Japan sent the major portion 
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of the silk and silk goods, with smaller contributions from 
Germany, I-'rance, and Switzerland. The United States 
dominated in the sending of oil, though of this commodity 
the Netherlands East Indies was also a supplier. Timber 
came from a variety of countries, notably Canada, with 
much smaller quantities from New Zealand, Sweden, and 
Norway. Paper and stationery were imported mainly from 
the United Kingdom, but also from Canada, the United 
States, Sweden, and Germany. Rubber and rubber goods 
came largely from British Malaya and the Netherlands East 
Indies, but were also imported from the United Kingdom 
and the United States. Fish in tins was largely imported 
from Canada and Norway and tea mainly from the Nether¬ 
lands East Indies, while phosphates and copra came from 
the Pacific Islands. 

The leading customer for wool was the United Kingdom; 
Belgium, Japan, and the United States, however, each took 
about half as much, while other big buyers were I'rance, 
Germany, Italy, and Czechoslovakia (then independent). The 
wheat exported was sent mainly to tlte Unite<l Kingdom, 
although Italy, Japan, and the Netherlands took important 
quantities: the United Kingdom, Malaya, and the Nether¬ 
lands East Indies were large customers for flour. Ihe bulk 
of the butter was sent to the United Kingdom, the Nether¬ 
lands East Indies taking, however, a fair amount. Hides 
and skins were sent largely to the United States, France, and 
the United Kingdom, the first-named country taking a 
notably large quantity of rabbit-skins and the second large 
quantities of sheepskins. Fresh and dried fruit and wine were 
marketed mostly in the United Kingdom, while New Zealand 
was also a fair customer for these. Sugar was notably sent 
to the United Kingdom, while timber w'ent largely to New 
Zealand, the United Kingdom, and the Union of South 
Africa. A feature of interest was the marketing of a good 
deal of milk and cream in Malaya. Of metal e.xports, the 
United States and the United Kingdom took most of the 
gold, Ceylon taking much of the silver. Zinc and zinc 
concentrates went mainly to the United Kingdom and Japan, 
while Belgium took most of the silver-lead concentrates. It 
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is noteworthy tliat Australia acts as an intermediary for 
part of the import and export trade of New ZealandA 

Ports. Tlie following table places the chief ports of the 
Commonwealth in order on the basis of the value of their 
oversea trade in 1937-38 (for shipping tonnages see p. 136): 


Fort 

iMPORtS 

1 

Exports 

Total 

Sydney 

/ 

49.063.Oc,t) 

1 

1 

30,400,888 

L 

85.464.587 

Melbourne 

37.420.600 

28.577.362 

65.997.692 

Hnsbane 

7.162.125 

13.140,168 

20.302,293 

iTcmantle 


12.758,584 

18.913.362 

Port A<lclaidc 

7.130.888 

9.438.136 1 

16.569.024 

(ieclong 

>. 707 . 3>^5 

3.513.272 

5.220,657 

Newcastle 

1.881.259 

2.144.648 

4.025.904 

lovvnsvilic . 

613-683 

3.300.112 

3.914.095 

Port Pine 

34 -f .769 

3.275.304 

3.018,103 

Hobart 

914.004 

1.615.084 

2.529.08H 

Cairns 

>24.674 

l.l6l.26(> 

>.285.934 

Hunbury 

69,014 

1.191.208 

1,261.1 22 

Hockhaiiipton 

1 >47.583 

1.060,728 1 

1,208.31 I 

<dadst<iiie . 

58.404 

1.116.512 , 

1.174,916 

Wall A r IK) 

>3 

1.163.560 

>->63.573 

(/craldton 

114.699 

927.272 

>. 04 l. 97 > 

l^unccstnn . ♦ 

333.668 

359.624 

693.592 

Port Darwin 

t . 

44.703 

4.840 

49.543 


It will be noted that the largest ports dominate in the 
import trade, but tfiat the minor ports chiefly serve their 
hinterlands in the exjwrt trade. Port Darwin lias been included 
in the above list for comparative reasons. 

I he following table indicates the contribution of the main 
classes of industry to the export trade of the Commonwealth 
in 1936-37: 


Industrial Group 
Agriculture 
Pastoral . 

Dairy and farmyard 
Mines and quarries * 
I' ishcrics. 

Torestr)’ . 


Valut of Exports 
£27,88^,000 
£64,563.000 
£9.016,000 
. £16,729.000 

£304.000 
£854,000 


* Eflorts arc now being made to obtain comprehensive figures for the 
intcr*statc trade, but only Western Australia and Tasmania at present 
keep full records. 

• Including value of total production of gold. 
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CHAPTER VII 

AUSTRALIA: CONCLUSION 

It is frequently pointed out that Australia has an area similar 
to that of the United States of America, and it is sometimes 
^uggcrsted that the development of the latter represents a 
standard that the former may achieve. Such comparisons 
from the geographical point of view are idle. Widely differ¬ 
ing physical conditions—differences of world position, of 
latitude, of relief distribution, and of consequential climatic 
features, together with varying mineral resources, particu¬ 
larly in coal and oil—provide one set of contrasted conditions. 
Another group of contrasts is to be found in the longer 
history and development of the United States, in the different 
racial elements that contribute to ijts much larger population, 
as well as in the mental outlook that each has developed. 
Ihe history of Australia is short, but it is the story of the 
growth of a nation developing individual characteristics and 
confronted with problems that differ in degree, if not always 

in nature, from those of other continents outside the Old 
W^orld. 

Federation into a Commonwealth—although the working 
of the Constitution is the subject of severe criticism—could not 
have been achieved without a general realization of a com¬ 
munity of interests that must provide the basis of a national 
consciousness.^ Among the subjects upon which there is a 
definitely Australian opinion are the maintenance of the 
population broadly upon the present racial basis, the main¬ 
tenance of a high and advancing standard of life, and the 


The Federal system is criticized from two points of view. On the one 
hand it is suggest^ that certain states would fare better if they were to 
become completely autonomous once more. From another angle the basis 
of the federation is criticized as leaving too large powers to the individual 
states, so that there is divided authority on important matters. 
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development as far as possible of a self-sufficing continent. 
The comparatively haphazard and empirical expansion of 
the older pioneering days has been replaced by a conscious 
policy of development and organization, in the pursuit of 
which the resources of science and government are being 
iiicreasingly used. 

It is not easy to estimate what might be the effect of the 
withdrawal of the existing restrictions on coloured immigra¬ 
tion. Would such removal, for example, lead to any rapid 



Fic. 117. Bullock Transport in the Northern Territory 
By foufi 4 ty ef (kt of 


development of the tropical north ? A good deal more 
detailed knowledge and research will be necessary before a 
very exact answer can be given to the question, but it seems 
doubtful wliether the conditions of soil and climate in the 
northern areas favour any considerable development of 
tropical plantations, however adequate might be the supply 
of labour. The interior of Arnhem Land, for example, is 
still but little known, and the most that has been demon¬ 
strated so far is that restricted areas of the coastal belt and 
of river-valleys are capable of producing certain tropical 
crops. The only Asiatics who voluntarily entered these 
northern areas in any considerable numbers were Chinese; 
these were attracted by mining. * White Australia ’ would 
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probably have more to fear in tlie immediate future from 
the entry of s\ich people into the settled areas of the south¬ 
east, where industry is developin.i'. 

Nevertheless, ojiinion is concerned about the emptiness of 
the north, but as it will not tolerate development even with 
the use <jf indentured coloured labovir, the problem of white 
settlement there will have to be faced. It is realized tliat 
development will involve great expenditure, notably on rail 
and other communications, but the olVicial inquiry of a few 
years ago envisaged that such development would be mainly 
of a pastoral character which, while it might multiply the 
present population several times, would be unlikely to do 
more than lead to a sparse population. Strategic considera¬ 
tions lead to interest from another point of view. Darwin 
has been suggested as a naval station, while aerial develop¬ 
ment lends added importance to this part, which lies nearest 
to Asia, and so to the air route to and from Europe. 

Tlie increasing expansion of sugar-growing northwanl 
along the east coast has been marked by the entry of South 
Europeans, notably Italians, some 7000 of whom are stated 
to be engaged in it.* They are to be found in smaller numbers 
in other areas. This is regarded by many with disfavour, as 
the Italian immigrants tend to form little colonies divorced 
from and not blending with the main community, an 
exclusiveness not entirely due to the accident of language, 
riiis attitude is based mainly on sentiment arising from the 
almost entirely British character of the Australian population, 
but also to some extent on the desire to maintain the 
standard of living that has been built up and whicli has 
regard to the amenities available in a modem state.* 

This desire to maintain a high standard of comfort is 
shown by much legislation involving minimum rates of wages 
and conditions of work and far-reaching social services. In 

* At the census of 1933 there were 8343 Italians in Queensland. The 
number of Italians engaged in sugar-growing is not recorded, but the 
Sugar Inquiry Committee of I 93 » showed that lo-i per cent, of those 
engaged in all branches of the sugar industry were •'wholly foreign. 

* Economic difficultie.s have recently led to further restrictions upon 
non-British Europeans, while immigration from Britain has in recent years 
been only small. 


U 
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tlie pursuit of t-cotioinic pro^pority education lias not bec*n 
nef^lected. and primary education in the more scantilv popu¬ 
lated district-^ -an ol)vio»i>Iy diHicult proldem—is securetl 

many small schools, as well as of 
central scho«tls, and. when tin* j>opulation is very scattered, 
by ititu rant teachers and by correspondence, the hitter beinj,' 
a method that lias proNetl \ery ellecti\’e. Each capital city 



Fig iiS A Hi'sn Sairsman 

thr AlmrKt %*ertlral ♦un. Jhr tu<><or has nuw ijri^cly lh<* hoT^ <1r;iwTi vat 

Bv (QUfUiy <*/ thr anJ MtefAiton iommtuicn. or Auttr^M 


has its university, the oldest being that of Sydney, which 
dates from 1850, and was soon followed by that of Melbourne. 

Scientific e.xploitation of tlie natural resources of the 
continent is rapidly tlisplacing the more or less haphazard 
methods of earlier times. Active state Departments of 
.Agriculture and the work of research stations, as well as 
private effort, are leading to a rising standard of agricultural 
protiuction. The remarkable expansion of wlieat-growing 
lias been made possible by growing the crop in a rotation, 
by the use of dry-farming methods and of large implements 
adapted to the local conditions, by growing varieties which 

Jt>4 



Fjg. no A Cors'TPY Railway-station 

Sole th«f wndr. mimade ro^d. a c<<»iiauon in Xu^Uali^, .md th^ evidenrf^ 

oi Mticat f.inzuikK. 

Hy eourftiy tkf /mmtfra^wn Offuf. Ccmmof\icft»Uh of Autitahj 

labour un<ler higlily protective conditions will surely leatl to 
efforts aiming at a more economic basis of production. 

The problem of water-supply and water-conservation has 
received great attention, and as a result many areas are 
carrying stock or being intensively cultivated without the 
risks of failure that formerly existed. The waste of water 
from artesian wells, like the waste of natural forests, is being 
stayed, and the facilities for irrigation are expanding. I'lie 
state and the Federal Governments are taking advantage of 
the resources of modem science and engineering to develop 
primary production, and while a good <leal of tlie continent 
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research has •'howji to be Miitable, and b\' the use of manure. 
1 he soils of the wheat belt are generally red and lacking in 
humus: there is a notable deticient\- of pho>phates. and one 
of the most striking de%elopment-. in recent \ear'' has been 
the great increase in the U'-e of suj)«-rpho?'j)hate'i. tlie suppU' 
of which conies almost entirely from local f.ulone- I fie 
production of croj>s like sugar, rice, and cotton with wlnte 
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will always remain useless for either pastoral or agricultural 
activity, drought has been robbed of much of its former 
dread. It is possible to over-emphasize the serious effects 
of drought: when its measure has been taken over-stocking 
can be avoided; it will always lead from year to vear to 
variations in production, but it must be remembered that 
bright sunshine is one of Australia’s greatest assets. 

The general decline in mining, despite the recent revival 
in gold-mining, has necessarily been a matter for serious 
concern. There is no reason to suppose that the mineral 
resources of the continent are exhausted, but in many cases 
accessible mineral wealth has been worked out or worked so 

long as it has been remunerative. High production costs_ 

labour, machinery, and transport—and the var^'ing price 
level are important factors in limiting the exploitation of 
minerals, but that these considerations are not necessarily 
retarding development is shown by the expansion in the 
last few years in the Mount Isa silver-lead-zinc area of 
Queensland atid in (he \\ iluna goldfield of Western Australia. 
New, rich discoveries are always possible in the at present 
little-known areas of the continent. The decline of mining 
has contributed to the drift of population to the towns. 

Nothing is more characteristic of Australian psychology 
than the determination to develop secondary industries with 
.1 view to becoming as far as possible independent of oversea 
sources of supply of manufactured goods. Remoteness from 
the great manufacturing areas of the world and a spirit of 
independence botli contribute to tliis, and the most recent 
development of tariff policy has been deliberately to sacrifice 
the revenue yield of the tariff with a view to encouraging an 
expansion of local manufacturing industry. The criticism to 
which this policy is subject is a reflection of the unequal 
industrial development in the several states. The effect, 
however, is seen in an expanding population being main¬ 
tained with a declining proportion of primary producers, as 
well as in the concentration of population in the metropolitan 
areas, which are the principal manufacturing centres. 

The Great War of iqiq-iS was followed by a prosperous 
period which preceded the world depression, from which 
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recovery was becoming pronounced when the war that com¬ 
menced in 1939 broke out. Great Britain undertook to pur¬ 
chase the whole surpltis of most of Australia’s more important 
primary products, and the Commonwealth's secondary 
industry was called upon to contribute to the general w<ir 
effort. There is no reason to doubt that Australia will 
tackle the serious post-war problems with vigour and 
success. 

These developments of national character arul policy ha\ e 
been marked by crises of an industrial and financial character 
to which world conditions and drought have alike contri¬ 
buted. Costs of production in secondary industries are rela¬ 
tively high, largely because of the maintenance of a standard 
of life that is one of the highest in the world, a reduction in 
which Australian opinion will hardly contemplate. More¬ 
over, the financial commitments in respect of railways aiul 
of irrigation enterprises' have led to its being suggested that 
Australia has over-readied herself in paj’ing so much atten¬ 
tion to remotely prorluctive undertakings, instead of aiming 
at developing more intensively the areas that are already 
relatively well settled without these artificial aitls. Even 
Canberra has been described as a 'white elejihant.’ 

From this point of view Australia is perhaps in an e.xpi ri- 
rnental stage, and has still to strike a proper balance between 
primary and secondary production, while maintaining her 
position as a modem, highly organized state built up upon 
a white and essentially British basis, with a high level of 
civilized life. Presenting many features that arc unique 
among the continents of the world, without present compli¬ 
cations arising from differences of race or general outlook, 
Australia is confronted with the outstanding problem of 
empty spaces in a competitive world large areas of which 
are overflowing with people. To accelerate her present indi¬ 
vidual development is the aim of Australian statesnianshij>.’'' 

‘ The New South Wales Year-book (or 1928-29 says of the Miimimbidgec 
Irrigation Area: **The Irrigation Settlement. . . may be regarded more as an 
investment than as a pr<xluctivc undertaking**" In recent years the num¬ 
ber of irrigation holdings in this area has been stationary* at nearly 2000. 

* Axistraiia, by W. K. Hancock (1930), and The Iiconofnu History 0/ 
Australia, by E. Sbano (i 93 o)« 
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I.YlNf. ea^l of llif I'a'iiKin Sea. in latitudes roughly corre¬ 
sponding to those of Victoria and Tasmania. an<l with 
\\’ellinglon some 1240 nautical miles cast-.oxith-east from 
S\(ln<\-. New Zealand is the considerable land area nearest 


to the Antipo<le> of Britain, an isolated oceanic position in 
thi* Sotithern lletni^phere responsible f<fr her late discoverj'. 
New Ze.dand stands on an ele\’ated part tif a submarine 
ridge that may be traced rtmning south-south-cast from New 
(lUiiUM and which sends a brancli northward from New 


Zealanrl to the Fiji and Tonga Islands. On the expansion 
of the ridge in the neighbourhood of the main ishinds lie 
various small groups—Three Kings, Chatham. Bounty. 
.Antipodes, Snares, .Auckland, and Campbell—wliile farther 
north are the Kermadec and Tokelau or Union grotips, Niue, 
the Cook grtnip, and other small islands in the same part of 
the I’acilic, all of which come under the jurisdiction of the 
Dominion. In addition. New Zealand holds the League of 
Nations mandate for Western Samoa and shares that for 
the island of Nauru, and since 1923 has been lesponsible 
for the administration of the Ross Sea Dependency, lying 
due south, in the Antarctic. 


The Dominion pniper includes North Island. South Island, 
Stewart Island, and the Chatham Islands, and covers an 
area of 103.415 square miles. Of this total North Island 
claims 44,281 square miles. South Island 58,092 square miles, 
Stewart Island 670 square miles, and the Cliatham Islands 
372 square miles. Cook Strait, with a minimum width of 
sixteen milej>, separates the two main islands, and Foveaux 
Strait cuts off Stewart Island from South Island. The main 
islands have a general trend from south-west to north-east; 
North Cape lies in latitude 34® 20' S. and South Cape in 
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latitude 47* 20' S., W’e^t Cape and East Cape being respec¬ 
tively in longitude 166® 30' E. and 178® 30' E. 'l ime is kept 
eleven and a half hours in advance of Greenwich. Latitude 
40® S. cuts off the southern peninsula of North Island, so that 
the eastward-moving 
cyclones of the forties of 
latitude will be an impor¬ 
tant climatic influence, as 
also will be that of theocean 
as affecting a comparative¬ 
ly small area no part of 
which is far from the coast. 

General Physical 
Conditions 

Structure and Relief. As 
may be expected from its 
isolated position on a sub¬ 
marine ridge, New Zealand 
has had a varied geological 
history. Structurally it pre¬ 
sents some features of a 
continental character; it 
contains residual as well as 
young fold-mountains, 
while relatively recent 
transgressions of the sea are 
indicated by the extensive 
development of Cretaceous 
and Tertiary rocks, notably in North Island. Fossil evidence 
suggests that isolation from Australia came in inid-Tcrtiar\' 
times, and was preceded by severance from Malaya in the 
Later Cretaceous period. Since that time mountain-building 
and vulcanism have been prominent; the latter is now 
apparently dying out. 

Almost all periods of sedimentation are represented in the 
geology of New Zealand, though there appears to be doubt 
about the presence of rocks of pre-Cambrian age. The oldest 



Fig. 120. Pkodadi.e Area or the 
New Zealand Continent is the 
Pleistocese Period 
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ro( k-' t'lu i''-'. x hi-t. and others f)f ij^neons origin—crop ont 
mostly in till* liord rcf'iiui of the sovith-wcst, wliilc the core 
of Stewart I-'land is of gneiss. The tii'isected peneplain of the 
•i('nth of South I-'land has a core of gneiss and schist, which 
also proN’ide the haekhone of the Sotithern Alps and the pro- 
lections divided hy rasinan Bay ; these rocks are tlanked bv 


1*'IG wi A Pairv Farm on tiif. Kaikoora Coast 


Tbc ScaM.icO K4ikotir4«. <4|>pcsl l*v Uouds, ate the baik^round. 


fiy of (hr fh(k ( /o^ Sf%c Z/^hnJ 


greywackes, shales, and slates. Elsewhere Primary rocks 
are but little in evidence. The Southern Alps are flanked in 
the east by rocks of Triassic and Jurassic age, which may be 
traced north-eastward in the Tararua, Ruahinc, Kaimanaw’a. 
and Raukumara Ranges of the North Island. Elsewhere, 
apart from plains of recent Iluviatile origin and the large 
areas of volcanics notably found in North Island, the rocks 
are of Cretaceous and Tertiary age, and include limestone, 
sandstone, and coal. 


jio 




Fio. 122 . New Zealand—Physical 
N ote the pl*t«au of North Itland and the position ol the 'oold Uke*’ ol South Waod. 
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The dissected ]>e?ieplain of the south, often referred to as 
the Otaf^o peneplain, extends as far north as Lakes Wamaka 
and Ilawea; it tilts southward, and Stewart Island is an 
isolated portion of it. It is a remnant of an old mountain 
system, part of a land-mass once extending far to tlie west 
and possibly part of ancient (iondwanaland. Its 'grain ' runs 

roughly from north-west to 
south-east, and it is signilicant 
that this direction is paralleled 
in the Auckland peninsula, 
which, although it has suffered 
more recent submergence, is 
essentially part of the old land- 
mass. 1 iie young fold-moun¬ 
tains stretch from the neigh¬ 
bourhood of Mo»int Aspiring 
(9975 ^ect) in a north-easterly 
direction, dividing northward 
tt)ward ( ape Earewell and Cook 
Strait. On a parallel line are the 
Kaikoura Ranges, in a longitu¬ 
dinal valley of which the Clar¬ 
ence river lias cut a deep gorge. 
I he Southern Alps, with seven¬ 
teen peaks exceeding 10,000 
feet, attain a maximum eleva¬ 
tion of 12.349 feet in Mount 
Cook ; they lie much nearer the 
west coast than the east, and 
their impressive character is 
deservedly reflected in their name. The Kaikouras, wliile 
not quite so high, are vet of considerable elevation— 
lapuaenuku reaches 9460 feet. 

In North Island the young fold-mountains continue the 
me of the Kaikouras toward East Cape. The ranges are 
highest in the western part of this belt, where Makorako, 
in the Kaimanawa Range, reaches 5700 feet. There is a well- 
marked valley from Cook Strait east of Wellington to Napier. 
Between the Ruahine Range and Mount Egmont there has 
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been a gentk- iiplitt. re'-ultiiii; in a •'Oin<-\vliat «.le\atf<l bi lt, 
tonsiderabh' tod l)\' gor^o'' and \ allov-' 1 lo' K.iiina- 

nawa Kan^e i-' tlatikotl (ui tlio nortli .md nortli-Wf-vt by 
a volcanic plateau largely cowred with la\a. pninua'. and 
\olcanic ash. In the sontliorn angl<- ot tin- \«>l<ani« aio<i, 
which oNtonds northw.ird to tlio (ireat Harrier Dlainl. and 
mchides the hinterland ol the Hay of lMent\ , lie Kiiaj)ebu 


liG, WJ .MoONT Hi.MONT 
Note iUc lof «lj»r>*in< 

0} toufttfy o/ (hr /itfh * ommintontf ter .\r:( /cj!tnJ 


(9175 foct), a cone which int^Tnulteiitly ;u'ti\ c, and 
Ngaunihoc’(75i5 feet), which emits vapour and steam, as 
well as the dormant Tongariro (645H feet). Koiind and norlli 
of Lake Taupo (the largest of many lakes occupying depres¬ 
sions in the volcanic plateau) is a thermal Npiings area 
covering 5000 square miles, with numerous geysers, mud 
volcanoes, and hot springs. Ihe principal present activity 
is associated with a remarkable fault zone that e.xtends from 
Ruapehu to White Island, an active cone in the Bay ol 
Plenty. Many other fault lines have been traced in New 
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Zealand, and the almost perfect extinct cone of Mount 
Eginont (S260 feet) is associated with the fault lines that 
mark the coast of that westerly projection of North Island, 
while the lavas of the Otago Peninsula (by Dunedin) and 
the basalt of Bank^ Peninsula, both in South Island, were 
dotibtless associated with the sinking of land formerly lying 

to the east. The only remnant 
of active vulcanism in South 
Island is to be found in the hot 
pools of the Hanmer Plains. 

Earthquakes affect thewhole 
of the Dominion, some of the 
most severe originating in the 
neighbourhood of Cook Strait. 
Many shocks have a shallow 
origin, and some are associated 
\Nith eruptive activity; others 
have a more deep-seated origin, 
and it is of interest that several 
severe earthquakes have been 
associated with the edge of the 
submarine plateau lying some 
two hundred miles east of 
North Island, where the pla¬ 
teau sinks steeply to great 
depths. 

The plains of New Zealand 
occur in scattered areas, and 
are largely of fluviatile origin. 

, , , , Such are the plains of South¬ 

land and Canterbury, as well as the narrower plain of West- 

land. m South Island. Other areas of recent deposits lie in 
the hinterland of the Hauraki Gulf, notably round the 
1 hames and VVaikato nvers and in the Wairarapa Plains, 
run^g m a strip north-east from Cook Strait and continuing 
to Hawke s Bay. The plains of Wanganui, in North Island, 
are somewhat elevated, except along the coast, and largely 
consist of marine deposits, as do the Waimea Plains of the 
Nelson district of South Island. The alluvial Canterbury 
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Plains are the most extensive, and link the Banks Peninsula 
to the mainland. 

Coasts. New Zealand, owing to its shape, has a long coast¬ 
line, with a total length of over 4300 miles. The detail has 
been largely deter¬ 
mined by subsid¬ 
ence. but has been 
modified consider¬ 
ably, especially on 
the western side, by 
land-waste distri¬ 
buted by strong 
currents. This is 
well illustrated by 
the opposite coasts 
of the north-western 
j>rojection of North 
Island, where the 
western side has its 
inlets blocked and 
its coast straighten¬ 
ed by san<l-bars and 
sand-banks, while 
the drowned valleys 
of the eastern side 
are entered without 
difficulty. For this 
reason, although 
Auckland, on a nar¬ 
row isthmus, is in a 
position to take 

advantage of two inlets—Waitemata Harbour and Manukau 
Harbciur—shipping concentrates on the former, which is on 
the eastern side. Elsewhere on North Island are few good 
natural harbours, the outstanding exception being Port 
Nicholson, upon which Wellington is situated. In South 
Island are two groups of sounds, one formed by the drown¬ 
ing of longitu din al valleys in the neighbourhood of Picton, 
by Cook Strait, the other consisting of the “Fifteen Sounds'* 
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which mark tlio fu)rd coast of the south-west—magnificent 
gulfs, with towering mountains forming an unj^roductive 
liintcrland. Tlie best known of these—Milford Sound—is a 
typical tiord, with a relatively shallow entrance and a deptli 
of nearly ijoo feet inside. Elsewhere in South Island the 
best natural harbours are connected with the Banks and 
Utago Peninsulas and in Stewart Island ; both the Canter- 



Fic 127. Tiik Sov’nds of Marlboroucii. by 

Cook Strait 


A sunken coa$t. 


bnr>' and Westland Plains have unindented coasts, and the 
long sandspit projecting from Cape Farewell has been formed 
by northward-sweeping currents. 

Drainage. The topography is diversified by numerous 
rivers, most of which, owing to the varied relief and to the 
narrow shape of the islands, have no great length, and are 
frequently marked by falls, gorges, and deeply cut valleys. 
Thu considerable and well-distributed rainfall gives them a 
relatively uniform regime and a substantial discharge of 
water; they are, however, generally of a torrential character 
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and liable to sudden floods. The\' have little na\ ii;.ible \ alue. 
but they pro\'ido possibilities wliich are being increa>ingl\- 
utilized for de\eloping hytlro-eleetric power. Noteworilu 
in North Eland is the Waikato (220 miles long), receixing 
drainage from the \ve>tern slopes of the Kaimanawct Range 
and from the >outhern part of the xolcanic plateaii an<l 
draining Lake Taupo ; the lower covir>-e of the rix’er. apart 
from that of its left-bank tributary the \\'aij)a, ])ro\ide' 
>teamers with seventy miles of waterway, but the mouth i' 
obstructed by a sand-bar. 'Lhe northern W'airoa, flowing 
into the bar-obstructed Kaipara Harbour, has some utility, 
and the W’angamii (140 miles long), though marke<l by r.ipids 
at low water, affords communication in somewhat dillicult 
country. Also with bars, but of some naxdgability, are the 
Fiako and the Thames (W’aihoti), flowing into the Firth of 
'I hames. TheManawatu. w hich discharges a very large volume 
of water, is of interest bccatise it has cut transversely through 
the fold-ranges between the Kuahine and Lararua Ranges 
east of Palmerston North. The Ray of Plenty and Hawke’s 
Hay both receive various rivers; of these the southern 
W’airoa, running into the latter, drains W’aikare Moana. 

In South Island the rivers are notable for the large quan¬ 
tities of shingle they have brought and still bring down. In 
the central region many rivers take their rise in glacitus, 
causing flooding in the spring and summer. '1 heir v'alleys 
among the mountains are typically V-shaped, and character¬ 
istically much broader on the eastern than on the western 
side. The rivers running west from the Southern Alps are 
inevitably short, but farther north and beyond the regiott 
of glaciers are two noteworthy rivers, the Cirey and the 
Huller, the latter having a length exceeding 100 miles. In 
the north-east of the island are several rivers walled in by 
steep mountains ; they include the Clarence, running between 
the Kaikoura Ranges, and the W’airau, usable by small 
steamers up to Blenheim. The Canterbury Plains are com¬ 
posed of thick slieets of shingle, through which rivers flanked 
by old terraces run from the Southern Alps, frequently 
draining lakes on the eastern flank. Of these the Waima- 
kariri gives access to Arthur's Pass from the northern end 
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of tile plains, and the Waitaki. draining >everal lakes, in- 
i luding Lake Tekapo. and glacier-fed, cuts acrti^s shingle 
plain-' at the southern end. Ki\ ers of the south include the 
Waiau. which drains lakes Te Anau and Manapouri, an<l the 
( lutha? riie latter river. 210 niile> lung, ilischarges more 
water than an\- other in the Dominion, owing to the fact 
tliat its headstreams. which rise in the neighbourhood of 
the Uaast Pass, north-east of Mount Aspiring How through 
Lakes Wamaka and Hawea, while latiT it receives the 
Kawarau from Lake Wakatijm, a great reservoir of water 
derived from snow-clad mountains. Gorges, open valle\’s, 
and river-llats mark its course, its mouth has a dangerous 
bar. and its navigability is slight. 

The lakes of North Island are due to volcanic agencies— 
warping and subsidence, the distribution of erupted material, 
or to the occurrence of craters. Lake Taupo, 238 square 
miles in area and 534 feet deep, may be due to subsidence 
or to a great explosion. On the west it is bounded by clitfs 
of volcanic rt>ck. on the cast by pumice cliffs, aiul on the 
south by alluvial flats, while hot springs occur within the 
lake itself. ShortI\- after leaving the lake the Waikato jumps 
over the I luka Falls. North-cast of Lake Taupo is the famous 
'I hermal Region, with a number of lakes. Of these the largest 
is Rotorua (32 square miles), while Lake Tarawera lies west 
of the volcano »»f the same name, which erxipted with 
disastrous results in 1886. Waikare Moana (21 square miles, 
846 feet deep) is the deepest and most bea\itiful lake of North 
Island, 

The lakes of South Island arc mainly the result of glacial 
action. There are many small lakes occupying rock-basins 
at considerable elevations, but the large ribbon lakes occupy 
moraine-dammed valleys, while there is plentiful evidence 
of the earlier existence of similar lakes on rivers which do 
not now possess them—lakes filled with sediment or drained 
by the lowering of the barrier. All the large lakes of this 
class drain away from the Tasman Sea; the largest is Te 
Anau (132 square miles, 906 feet deep), but the deepest is 
Manapouri (56 square miles. 1458 feet deep); these two, with 
Wakatipu, the longest (52 miles long, 112 square miles in 
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area, and 1242 feet deep), provide the most iinpresshc 
scenic interest. 

Climate.- The climate of the Dominion is not difficult to 
understand from consideration of its latitudes, its oceanic 
position, far from any great land-mass, and its distribution 
of relief. The dominating oceanic influence is reflected in an 
absence of extremes and in a summer mildness which strongly 
contrasts with the summer heat of a country like Italy, in 
comparable latitudes. The rainfall both in amount and in 
distribution shows distinct similarities to that of the Hriti^h 
Isles, although New Zealand is on the whole a sunnier land, 
with a substantially greater annual total of bright sunshine, 
notably in the eastern parts. 

Ignoring the effect of relief, it is found that there are 
no great temperature differences between north and south, 
although there is a difference of nearly 13° of latitude. Thus 
Auckland ranges from 51-5® F. to 66® F. and Invercargill 
from 41-5 F. to 56-5® F. The former shows a mild winter and 
a very w^arm summer; the latter a cool winter and a warm 
summer, with fig^ires not strikingly different from those of 
Southern England. It is clear that at sca-levcl no part of 
New’ Zealand experiences either excessive heat or serious 
cold, and w’inter temperatures are broadly such as permit 
the grow’th of vegetation all the year round. The tempera¬ 
ture differences between east and w'est are comparatively 
slight, but in interior districts and in sheltered valleys, 
notably in Otago and Southland, somewhat greater annual 
ranges may be expected, especially where the influence of 
relief is involved. Three stations on South Island may 
illustrate this. Hokitika, on the west coast, ranges from 
44*5® F. to 59® F., Christchurch, on the eastern side, from 
43® F. to 6 o' 5° F., w'hile Queenstow’ii, on Lake Wakatipu, in 
the lee of the Southern Alps and at an elevation of about 
1100 feet, ranges from 37*5® F. to 60® F. 

Frosts seldom affect the coastal districts of North Island, 
but they are common in most parts of South Island, even 
W’ell into the spring. 

Being partly in the thirties and partly in the forties of 
latitude, the Dominion is affected so far as the part in the 
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tliirtii's is concerned by the s\vin^ of the wind bolts, and the 
remainder is subject all the year round to the tlepressions 
associated with the west wind belt. Actually the latter 
intluence prewiils south of 39' S.. and it is only nortli of this 
that winds which may be calleil the south-east trade.s occur 
durini^ the summer. In winter both islands are in the belt 
of tile pre\ailing westerly winds. The etfect, howeyer, upon 
the seasonal distribution of rain is not important, for North 
Isl.ind has no dry season such as is associated with the 
■ MeilitiTranean ' latitudes in which it is situated. Auckland, 
in tliis reition, has more than 40 per cent, of its rain tluring 
the summer six months of Noycinber to April. In general 
tin* rainfall of the whole Dominion is well distributed through¬ 
out the year, and although tlifferent seasonal maxima occur 
in dilfereiit areas, their economic significance is not great. 

l-'ar more important in its influence upon rainfall is the 
effect of the relief distribution. In North Island the mean 
annual rainfall corresponds reasonably well with the relief; 
the heayier rainf.dl of Mount Egmont, of the district with 
high N’olcanic peaks, and of the mountain ranges'of the east 
stands out ; the lowlands round Wanganui and certain areas 
in the east from (iisborne to Cook Strait have least, the 
latter being largely sheltered by the Tarurua and Kuahine 
Kanges from the winds from the west. On Mount Egmont 
and several other high areas the annual rainfall exceeds 
100 indies, Mount Egmont itself having more than twice 
this amount; over considerably more than half the island 
the amount exceeds 50 inches, wliile only in the driest areas 
referred to above does it fall below 40 inches. 

South Island shows more striking differences. Except for 
certain northern areas, the wliolc of the western tlank has an 
annual rainfall exceeding 100 inches. Hokitika’s total is 117 
inches, but on the wettest part of the western flank of the 
Southern Alps—probably between 5000 feet and 6000 feet 
—200 and even 300 inches are dtmbtless exjjerienced. The 
intluence of high relief athwart the prevailing moist winds 
from the Tasman Sea is clearly the explanation of this, and 
the economic effect of the shelter tluis provided to the 
eastern side is profound. The falling off in the amount of 

3-20 




Ftc. 128. New Zealand—Mean Annual Rainfall 

Tbe Inlluroc^ oi rvlirf upon both the bro^ii ami I be uiufe local distnbutioit o 1 r^ln 
it well A comparaon with a phwiral map helpa (o explain the areas of heavy 

rain, as well as *ram*shaclow' areas. North Islaricl is in tbe west wind belt lu winter. 
While seasonal rainfall diltcreuces are not of icreat siicnihcance, it is of Interest thai 
the AuckUod peninsula teiuls to a winter maximum, while the drier parU ol South 

Island tend to a sumuicr ntaxunum. 

Bated upon an map ptepated ty Or. E- Kidton 











AUSTRALIA AND NEW ZEALAND 

rain if; \ or\’ rapid east of the divide, and tlie precipitation on 
the ea-'t (()a^t is only moderate in amount, altliough the 
Bank-' Peninsula NtaJids out with rather more rainfall than 
the ])lain. Typical rainfall h{,'urcs are those of Nelson (38 
indies), Christchurch (25 inches). Dunedin {37 inches), and 
Invercargill (.}(j inches); the somewhat high figure for Inver- 


Fig 120 F’rasz Jo^ff Gi sriri?, from I.aku Mapourika 
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ot the Southern Al(n. 

tiy tourUsy c/ UiiH /or AW ZrjUfU 

Cargill is due to the convergence of winds in the Eoveaux 
Strait. The plains of Canterbury and Otago have mostly 
between 25 and 30 inches, with significantly a distinct ten¬ 
dency to a summer maximum. In sheltered valleys in 
Central Otago the rainfall may almost be called scanty; thus 
Clyde has only 15 inches. 

Snow occasionally falls on the open lowlands, but it never 
lies for a lengthy period ; on the highlands of both islands it 
is necessarily common, and on the Southern Alps especially 
a large proportion of the precipitation is in the form of snow. 
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The snowline on tlie western side of the New Zealand Alps 
is about 5500 feet and on the eastern side about 7000 feet. 
Ice accumulates on an extensive scale, notably in the Mount 
Cook area, and the greater precipitation and gradient on the 
wcsteni side are illustrated by the Franz Josef tdacier, one 
of those flowing west, which reaches dow n to 700 feet above 
sea-level, while the Tasman Glacier, an eastern one, comes 
dow’n onl^' to 2100 feet. The only permanent ice on Nortli 
Island is found in some small glaciers on the crater of Mount 
Ruapehu. 

Reference must be made to the I'uhti effect chiefly note¬ 
worthy on the Canterbury Plains, at the eastern foot of the 
Southern Alps. Descending air, robbed of its moisture and 
warmed both by the liberation of latent heat and by com¬ 
pression, results in a hot, dry, and gusty wind, very enervat¬ 
ing w'hile it is experienced. To a lesser degree a Folin etfect 
is felt in Otago and as far north as Hawke r Hay. 

Wind is rather characteristic of the New Zi-aland climate, 
and NN'ellington is famous in this regard, as the configuration 
of the islands leads to a concentration of wind on Cook Strait. 
I he provision of wind-breaks in pastoral country has there¬ 
fore considerable importance. 

Natural Vegetation and Animal Life. Apart from areas which 
as a result of elevation are barren, New Zealand contains 
no land that can be described as desert. At the time of its 
discovery the Dominion possessed a varied and ofteti beau¬ 
tiful flora, roughly equally divided between forest and grass¬ 
land, the latter being found mainly in eastern parts. Long 
isolation is responsible for some three-quarters of the indi¬ 
genous plants being unknown elsewhere in the world, ami 
it is noteworthy that the near-by continent of Australia has 
contributed none of its characteristic flora. The plant life 
seems to have been derived mainly from an earlier connexion 
w’ith the Malay region, but there are also aftinities w'ith the 
vegetation of Antarctic islands and of South America. 

I'he forests have been so reduced by clearing and fires that 
only about 19 per cent, of the land is now in this category. 
The larger trees are mainly pines (conifers, but unrelated to 
European species), of which the kauri, only found north of 
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30 S..is famous—a luipf trot- yielding fine timber, hut dtei- 
mated by wasteful I’xploit.ition. Red and white pines—the 
latter largelv used for butter-boxes—clotlic the western 
slopes of the southern mountains, while extensive forests of 
small-lea\eil beeches {ofti-n miscalled birches) are found on 
the eastern slope*, f.ian.is, tree-ferns, and a carjiet of moss 
ollen add to the beauty of the wellci forests, wliile it is of 



Fir. 130 Store Cattib 


Sott Ihr tuxsork 

fi\ f0uttri\ of $kf H%ik Commt\uonrr for Srw 

interest that mangroves are found in some of the northern 
estuaries—very curious outside the tropics. Many of New 
Zealand’s most beautiful flowers belong to the Alpine flora 
of the mountains, wliich extends up to about 7000 feet. 

The open lands arc characterized by grass of little value 
for pasture, much of it being of a coarse tussock type, 
so that extensive sowing of European grasses has taken 
place, though tlie latter will not grow in stony soil or in 
exposed mountain areas. The principal open grassland areas 
before modern forest-clearance were the Canterbury and 
Southland Plains and the interior of Otago. Considerable 
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areas, notably the poor-soiled Taupo Plains, are covered 
with a bush growth including much bracken or fern, liuro- 
pean introductions of p)lants have been extensive, and in 
some closely settled areas the native plants are seldom seen. 
Apart from timber, indigenous \egetable {)roducts of eco¬ 
nomic importance are few. Phormium, or New Zealand Hax, 
flourished in swamjjy areas, but has been largely cleared. 
The Maoris introduced the kumara (yam) and taro, and ate 
also fern-roots. 

The fauna is equally interesting. At the time of dis¬ 
covery the only land mammals in New Zealand were a d<ig 
and a rat, believed to have been brought by the Maoris, and 
two kinds of bats, probably blown over from the Au.stralian 
region. There are no snakes, lizards being the only re{)tiles. 
one of which—the tuatara—is the most ancient of existing 
vertebrates, its relatives having died out in Europe in 
Mesozoic times. The absence of beasts of prey le<l to an 
extraordinary development of flightless birds; of these the 
gigantic moa was exterminated by the Maoris, while the kiwi 
is now found only in densely wooded districts. Whales and 
seals were formerly abundant in the surrounding seas, but 
the early history of New Zealand records their decimation. 
Fish arc fairly plentiful, schnapper and flounders being note¬ 
worthy, but no large fresh-water fish are native to New 
Zealand. The introduced fauna is, of course, extremely 
important, and, apart from domestic animals, there may be 
noted the introduction of red deer and trout for sport and 
of stoats and weasels to prey upon the rabbit; stoats and 
weasels, however, seem to have had a greater effect in re¬ 
ducing the number of native birds. 

Mineral Wealth. From the variety of rocks, both se<li- 
mentary and igneous, found in New Zealand, as well as from 
the folding and faulting that have taken place, it may well 
be expected that the Dominion has considerable and \-aried 
mineral wealth. Actually many minerals of- economic im¬ 
portance are known to exist, but with one or two exceptions 
their scattered occurrence and comparatively small yield 
suggest that there is no great scope for important mining 
industries. Coal, gold, and fossil kauri gum—the last is 
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officially classed as a mineral—together with building-stone, 
constitute the significant output. 


Histokv an’d Di:vki.opment 

Eftween Tasman’s visit in 1642 and Cook's first exploration 
in New Zealand had been completely neglected, and 

it was not until nearly seventy years after this that systematic 
settlement liegan. In the meantime, toward the end of the 
eigliteenth century, whaling ships developed a considerable 
industry, working from the Bay of Islands. Sealing became 
another prominent activity. These two occupations declined 
during the early jiart of the next centur\’. when timber and 
llax attracted traders: missionaries and a number of pioneer 
settlers established themselves, but the British Government 
took no partictilar cognizance of this unregulated activity 
until 18,},}. when a Resident was sent from New South Wales, 
the (ioN’ernment of which had nominal jurisdiction. Some¬ 
what lawless conditions and increasing restiveness on the 
part of the Maoris continued, until in 1839 the New Zealand 
Company, on the initiative of Edward (iibbon Wakefield, 
was establisheil to make settlements on the lines of the 
' Wakefield colonies’ of Australia ; in 1840 (the year in which 
British sovereignty was established) the first of these, Wel¬ 
lington. came into existence, followed by Wanganui, New 
Plymouth, and Nelson. Two other Wakefield settlements, 
Dunedin and Christchurch, were established by 1850, and 
the Scottish atmosphere of the former in contrast to the 
English character of the latter is testimony to the origin of 
their early settlers. The centre of administration, at first 
established at Auckland, was later transferred to Wellington. 

The pioneer colonies struggled against isolation, natural 
difliculties, and unsympathetic government, and were com¬ 
pelled to aim at sclf-sufliciency. W'ider interests were opened 
up when sheep-farming began to develop on the grasslands, 
especially on the eastern side of South Island; by 1850 wool 
had become the staple export, and the next twenty years 
saw an enormous increase in the number of sheep. The gold- 
rush to Australia in the fifties helped New Zealand by pro- 
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viding a near-by market for agricultural and otlicr products, 
but the attention of many gold-seekers was directed to Xew 
Zealand in i86i by the discoverv of the metal in Gabriel's 
Gully, near Tuapcka, in Otago. Other tulds in Otago and 
\\'estland were <li.scovered. and Hokitika nourished as the 
leading port. Hy 1869 the boom was over, but the population 
grew from barely lou.ooo in 1861 to 1870. Much 

capital was brought to the country, and agricultvire was 
stimulated, but the immediate sequel of the decline of gold 
wiu> a period of great economic dilficulty. South Island, 
especially Otago and Canterbury, had received a far greater 
stimulus than North Island, and the latter was also severely 
handicapped from i860 to 1S72 by the Maori wars, which 
largely arose from the conflicting interests of the natives 
and whites in connexion witli the land. 

Hy the third quarter of the century a good deal of attention 
was given to wheat-grow’ing, but the interest of settlers was 
diverted by the coming of refrigeration in 1882, which by 
providing an outlet for mutton as well as wool further 
developed the pastoral industry. The rise of dairying as an 
outstanding activity came later, but is attributable to the 
same cause, and an important result has been to stimulate 
the farming development of North Island, with its somewhat 
more favourable terrain and climate, more than that of 
South Island, so that since the beginning of this century 
North Island has outstripped the other in population. 

A feature of the political development of New Zealand has 
been a strong provincial feeling. The early settlements were 
scattered; each was mainly dependent upon its own efforts, 
communications were difficult, and a more or less parochial 
outlook inevitably arose. The Constitution that gave New' 
Zealand effective self-government, the first General Assembly 
of which met in 1854. also set up six provincial Governments, 
with power to legislaite except on certain subjects. Ihe 
provincial outlook is now much modified. These provincial 
Governments were abolished in 1876. Wellington, clearly 
from its central position a more suitable centre than Auck¬ 
land, became the capital in 1865, and the title of Dominion 
was conferred in 1907. New Zealand might have entered the 
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Australian Cointnonwealth, but decided, mainly on the ground 
of distance, against that course. 

I he isolated position and the physical conditions of the 
Dominion have combined to dctcnnine the course of eco¬ 
nomic development. With a limited home market and high 



transport costs, manufacturing industry cannot be expected 
to develop on any substantial scale, though it is noteworthy 
tliat the employment of the enormous resources of water- 
power would permit of such development, besides allowing 
for the conservation of the coal resources. Primary products 
winch must be marketed mainly in the United Kingdom are 
the chief interests, and these arc products which are favoured 
by the natural conditions. Not being specially endowed with 
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mineral wealth and not well able to compete with tlie exten¬ 
sive agriculture of other developing areas. New Zealand 
exploits her favourable conditions for rearing sheep and 
dairy cattle, and the products of the pastoral iiKlustry con¬ 
stitute the vast bulk (94 per cent, in I937) 

trade. Though naturally favoured in this connexion, the 
Dominion, in view of its world position, would hardly be able 
to maintain a trade which is greater per capita than that of 
any other country in the world if the rnost careful attention 
were not given to the pnjblem of holding markets by main¬ 
taining an<l raising the high cpiality of its products. Careful 
breeding for the mutton market and State sujiervision of 
the dairy and other food products, together with a consider¬ 
able development of co-operative metluids, must be reckoned 
as contributing to the economic position that New Zealand 
has attained.* 

Population. New Zealand made a late start m settlement, 
and its remoteness added to the dilTiculties. Ihe decline of 
gold, which had brought many who remained to colonize, 
was immediately followed by a vigorous policy of assisted 
immigration, but since then the natural increase in the popu¬ 
lation lias been mainly responsible for the advance. li\’ the 
end of the nineteenth century the population numbered 
about three-quarters of a million ; since then it has doubled, 
and the population of New Zealand proper is estiinated at 
over 1,600,000, including some 86.000 Maoris.- It 
interest that this is a smaller population tlum that of \ ic- 
toria, although New Zealand lias a substantially laigcr area. 
The birth-rate has declined, but the death-rate (8*5 per 1000) 
is the lowest in the world. All but an insignificant muionty 
are of British origin, and more than three-quarters are 
New Zealand born. There are restrictions upon ' race aliens, 
defined as persons of other than European race ; the principal 
groups of 'race aliens’ are some 2900 Chinese, 1100 Indians. 

and 1200 Syrians. 


‘ See New Zealand in the Making, an important 
J. B. Condliffe (1930)* 

* The total population oi the DomimoD proper 
1,604,479 on March 31, 193^* 


economic survey, by 
was estimated to be 
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Including Maoris, the population of North Island numbers 
about 1,047,000 and of South Island (including Stewart and 
Chatham Islands) about 558.000, distributed (April i, 1938) 
as under: 



PROMSCIAL DisIHICT 

I*oi»i L.\T lo.v 1 

Density per 
SQUARE Mile 


Auckland 

565.147 

2216 

North Island 

Hawke's IJay 

78.500 

» 8-43 


laranaki 

70.100 

20*00 


Wellington. 

1 

324.000 

29*81 


Marlborough 

*0.800 

4*69 


Nelson . , 

y>. 100 

5 *«H 

South Island 

WcstlaiKi 

10.100 

3*01 

Canterbury' 

Ota^o 

i 35 . 63 -J 

lO'OO 


Ota^o portitm . 

l5o.t>oo 

1074 


Southland portion 


6-55 


1 here has been a considerable drift of population in recent 
years from South Island to North Island, largely owing to 
the development of the dairying industry in the latter, though 
this has not been sufficient to show an actual loss of popula¬ 
tion to South Island. 

As there is a mean density of non-aboriginal population 

^ 5*2 to the square mile it will be seen that each provincial 
district in North Island exceeds the average, but only in 
Canterbury is this true of South Island. The importance of 
relief and climate is broadly emphasized by the population 
figures. North Island, with its generally lower relief and 
more favourable climate for the pastoral industry, espiecially 
for dairying, which necessitates somewhat closer settlement, 
leads in numbers of population, and shows a more even 
distribution. South Island has great areas of mountainous 
and waste land, wiiich show a low density, the greatest con¬ 
centration occurring on the plains, notably the drier plains 
of Canterbury and Otago. 

New Zealand shows a drift of population to the urban 
centres, wiiich is a feature now found in many countries. 
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This has been discussed earlier in this \ <)lurne in connexion 
witli Australia. The following figures, which exclude Maoris, 
who are mostly rural, and migratory persons, illustrate the 
trend in the I^ominion: 


Census 

Kiral 

tNTAOC) 

Ur ^ N 

(Pf NCI S*TAGE) 

tSSt 

59 ' 0 l 

39 80 

1900 ' 


47/9 

1911 

4 ‘) 37 

50 ->3 

1916 

46*02 

53-06 

1921 


55-95 

1926 

41*08 

5 S- 3 y 


40*40 

59 -i'? 


A number of causes contribute to this. Among them may 
be mentioned the growth and organization of commerce, 
the tendency to develop secondary industries in urban areas, 
the extension of the activities of the state and of local 
authorities, but above all the improvement in the technique 
of farming, wliich permits the maintenance and even the 
increase of primary production witho\it a corresponding 
increase in the labour-supply. It should be iu)ted also that 
the increase of the rural population is still hindered by the 
large number of land-holdings of considerable size which 
are not subdivided among tenants, so that, despite many 
efforts to increiise the number of smallholdings, some 46 per 
cent, of the occupied land is still held in areas of between 
half a square mile and eight square miles, while another 
40 per cent, of the occupied land is in holdings exceeding this 
area. 

The problem ol urban drift is not so acute in the Dominion 
as in Australia. The urban percentage of population is not 
so great, and. if Victoria be taken as providing the nearest 
comparison, the capital city of New Zealand concentrates a 
very much smaller proportion of the people than does Mel¬ 
bourne in the case of the Australian state. The configuration 
and development of New Zealand in fact prevents the 
domination of any one city, so that, while there are four 
really large urban areas, not one can challenge comparison 
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in its concentration with that shown by tlie state capitals 
in Australia. With included suburbs the population of 
Auckland is 217,000, followed by Wellington (154,000), 
( hristchurch (134,000), and Dunedin (82.000). The next 
largest towns arc Invercargill (25,700) and Wanganui (25,300). 

I he Maoris. The indigenous inhabitants colonized New 
Zealand probably about five hundred years ago. I'hey are 
Polynesians who, according to their traditions, migrated in 



Fir. 132 A Model Pah. or Maori Village 
By <cuH 4 %y 0/ tSt t^r Xrv 


large canoes from Hawaiki, the location of wliich is uncertain, 
and seem to have absorbed an earlier and probably Melanesian 
race. By the time of the European discovery the Maoris had 
become the most vigorous and numerous of Polynesians. 

Pliysically the Maori is a fine type, tall and muscular. \Wth 
a light brown skin and black and generally wavy hair. The 
nose is broad and fiattish. Though ignorant of the use of 
metal and the art of the potter, the Maori was an intelligent 
craftsman and a skilled fisherman and hunter, besides culti¬ 
vating the roots kumara and taro. 

The carving on canoes and houses was often elaborate and 
decorative; similar ornamentation of the face and body by 
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tattooing incised lines blackened with soot and other sub¬ 
stances was common. Phormium provider! material forcloth- 
ing and baskets. Organized in large tribe.s, tlie Maoris lived in 
considerable fenced villages. Tribal warfare and cannibalism 
were common: warfare was aggravated by European fire¬ 
arms, and alcohol and disease helped deterioration. Ela¬ 
borate customs relating to the holding of land were responsible 
in a large measure for the warfare between the settlers and 
the Maoris, 

But the Maoris of to-day do not constitute merely a 
romantic sur\’ival. Of the total of 86.S00, some 83,400 are 
in North Island, very largely in the Auckland Peninsula and 
Poverty Bay regions. Their numbers are increasing, and, 
what is more important, a revival of vitality seems to bo 
taking place under the intluence of wise native leatlership and 
Government co-operation with the chiefs. Only some 
4,000,000 acres of land remain to them, une<jually di\ ided 
among the tribes as regards amount and value and much of it 
p(jor, notably in the pumice areas. Maoris supj)ly a certain 
amount of labour, b(jth skilletl and unskilled, outside the 
tribal areas, and with the right of equal citizenship (with four 
Maori members in the House of l<epn*sentatives) it is not 
surprising to find distinguished Maoris in many walks of life. 
Where co-operative methods arc possible some tribes have 
made considerable economic advance, and pastoral farming 
and dairying are carried on in a manner comparing favour¬ 
ably with white j)ractice.^ 

Economic Activities 

New Zealand is primarily a grazing country, and is likely 
to remain so. Cultivation is mainly concerned with local 
needs, and considerable quantities of food-croj)s and fodder- 
crops are raised, the modern dairying industry in particular 
necessitating a good deal of mixed farming. Mining activities 
are not large in comparison w'ith farming occupations, and 
much of the factory development is concerned with treating 

* The Long White Cloud, by W. Pember Reeves (and edition, 1934). is 
still a standard general work on New Zealand. 
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primary product?.. The extension of farming has involved 
wholesale destruction of forest, and the clearing of bush 
country in North Island is still going on with the devel¬ 
opment of the dairying industry. The Maori wars brotight 
about considerabl)- increased knowledge of the topography 
of interior districts, and since that periotl the clearing of 
timber and the sowing of the cleared land with European 
grasses has led to more or less intensive mixed farming. 

Forestry. Land clearance, fires, and sawmilling have re¬ 
duced the forests to about 19 per cent, of the area, atul much 
of this has a cover too poor for commercial exploitation. 
I he kauri forests of the .Auckland province have largely 
disappeared, the remaining areas being under State control. 
'1 lu’ most extensively worked timber is rimii, or red pine, 
found in both islands, but principally milled in the western 
and southern portions of South Island; it is a soft and not 
\i‘ry durable timber, but locally important. Totara and 
inatai, or black pine, are more durable, the former for 
joinery and the latter for weatherboarding, and are found 
in many parts, notably on the pumice lands of North Island. 

I hese woods have to compete with imported timber. Kahi- 
katea. or white pine, common on alluvial flats in South 
IslaiKl, j ields a softwood suitable for boxes, but suffers from 
the comjietition of substitutes. Silver beech, e.xtensively 
louiu! in South Island, yields a hardwood suitable for wine- 
casks and rifle-butts. 

I he State is now actively engaged in investigating the 
uses of native timbers, in conserving the remaining forests, 
and in encouraging aflorestation. There are various State 
plantations, including a large one in the Rotorua district. 
Pinus iHsigiiis {Monterey pine), so commonly planted in 
Australia, is the species generally favoured. 

I he exports of New Zealand timber have tended to decline 
in recent ye<ys. In 1937 they were valued at 161,000. and 
consisted chiefly of rimu and kahikatca. Imports, largely of 
American softwoods, with considerable quantities of Austra¬ 
lian liardw'oods. reached a total value of £446,000. 

Stock-rearing. 1 New Zealand, with (in April 1938) 

» Sec 7 Me Pastoral Industries of New Zealand, by R. O. Buchanan (1935). 
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32,378,774 slicej) (includini» lambs), ranked seventh in the 
sheep-roarini^ countries of the world, a remarkable fact 
having regard to its small area.* During IQ37-38 13,308,942 
sheep and lambs were slaughtered at registered abattoirs. 
Cattle numbered 4,506,082. of which 1.872.797 were dairy 
cows; over half a million cattle were slaughtered. Other 
stock consisted principally of 278,000 horses (a declining 
number) aiul 75O.000 pigs. 

The Importance of Soil and Climate. The distribution of 
j)lain land has a marked bearing upon stock-rearing and 
agriculture. Dairying an<l agriculture are largely, though 
not entirely, plain land and valley occupations, but tlie 
sheep industry occupies also upland mountain pastures of 
not too great elevation. Thus sheep show a wider e.xten- 
sion than cattle, but tliere are remarkable differences in tlic 
density distribution. This is particularly well marked in 
North Island, \^here the great concentration of cattle in tiie 
dairying districts round Shumt Egmont and in the W'aikato 
and riiames Plains coincides with a low density of sheep. 

Hie soil of the plains is varied and generally good. The 
jilains of Southland arc stony in parts, but well above the 
river-levels there is usually found a good loam soil. The 
e.xtensive Canterbury Plains, having in many parts the 
appearance of rolling down country, are similar, but have 
fewer and smaller patches of poor soil, wliile the valleys of 
( entral Otago, if small, contain good alluvial soil. Other 
plains of a fertile character are found in the hinterlands of 
Nelson and Blenheim, but the Westland Plain is under the 
handicap of heavy rainfall and much forest. 

In North Island there are similar plains of Huviatile origin 
round the Manawatti river, in the W'airapapa Plains, and 
round Hawke’s Bay. The limestone downs behind Hawke’s 
Bay provide e.xccllent sheep country. P\imicc alluvium 
brought down from the volcanic area and deposited in the 
Middle Waikato basin yields a somewhat thin, often swampy 
soil: with modern treatment it makes good farming land, 

* 3 Ik* figures for the countries which lead New Zealand in this respect 
are: Australia, 112,000,000; Kussui, 34,000,000: United States, 

53,000.000; Argontioe. 44.000,000; India, 43,000,000; Union ol South 
Africa, 40,000,000. 
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especially for dairy cattle. The plains of Taranaki, <»f rela¬ 
tively recent marine deposits, stretcli often at a consider¬ 
able elevation—northward to the west of tin- Kuapehii 
region, and the extensive flat areas between tlie ralln r deeply 
cut valleys have now largely been cleared of tin- original 
forest for fanning purposes. The volcanic plateau, mainly 
covered by loose and porous pumice, althougli from the 


I 
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chemical point of view well adapted to j)lant life, suffers 
from its porosity, and is still largely in its native state, 
covered with fern and scrub. The liigher sheep pastures, 
especially in South Island, cannot be used except under the 
native grasses. 

Climatically the Dominion is greatly helped by the mild 
winter and well-distributed rainfall that characterize it. 
Growth is to all intents and purposes continuous, and al¬ 
though the continuity of production of milk and mutton 
necessitates the production of fodder-crops for winter use, 
this can be done generally on the farms as part of the 
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ordinary rontitic, and stall-leediiif' is practically unktiovsai. 
North Island is the more favoured in tliis resjiect, which to 
a large extent accounts for its greater importance in dairying. 
Mucli more clearing of forest was necessitated in Nh)rtli 
island, for it lacke<l the large areas of rolling grassland so 
conspicuous in the eastern lialf of Soutlj Island, hut the 
hea\ier rainfall of North Dland, which was resjjonsible for 
tiu' thick vegetation cover, has been of enormous value for 
fodder-growth. On many small dairy farms the pasture is 
economized by the holding being di\'ided into rel.itivelv 
small sections, grazed in rotation by the cows; the climate 
generally ensures that the grass recovers before it is again 
needed. The bulk of the occupied land is used for grazing, 
which occupies 31,500.000 acres as against 1,785,000 acres 
under all crops. Of the grazing land well over half is undir 
artificially sown pasture grasses, leaving only about gg per 
cent, under tussock and otlier native grasses. I he proportion 
under sown grasses is steadily growing. In this cainnexion 
the cultivation of grass-seed is carried on on some 81.000 
acres, principally, it is interesting to note, in the more in- 
\ig()rating climate of Canterbury. Southland, aiul Otago, 
and there is even some export of grass-seed. 

riie pastoral industry could hardly maintain itself without 
making tise of modern methods, and a marked feature of 
recent years, apart from the general attention given to 
ectinomizing labour, has been the increasing improvement 
of cattle pastures with a top-dressing of fertilizer. Super¬ 
phosphate, basic slag, aiul lime are all used, especially the 
first: it seems probable that in time nitrogenous fertilizer 
will also need to be used. 

Cattle and Dairying. Of the more than 4,500.000 cattle about 
8G per cent, are in North Island. In South Island they are 
more or less evenly distributed on the plains aiul in the 
valleys, with some greater concentration in the neighbour¬ 
hood of Christchurch and in the volcanic Banks and Otago 
Peninsulas. In North Island they avoid the mountain areas 
and the volcanic plateau, and there are special concentrations 
in the lowlands of Taranaki and of the Wellington province 
and on the plains of the Waikato and Thames rivers. Con- 
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siderable numbers are bred for meat, not onl\- for tlie home 
market, but fora substantial export of frozen beef. Promisinj^ 



I'lG. 135 North Island— Distribution of Cattlij 


experiments in sliipping chilled beef—to compete with the 
Argentine product in the British market—have recently been 
made. 
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riic tlairy cows, miinberiiif' i. 873,0(M), show a sitnilar dis- 
tril)ution between the two islands, and sufticient has been 



Fio. 136. South Island—Distrihution of Cattlb 


said to suggest that dairying has made enormous strides in 
North Island. The most outstanding dairying area is found 
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in the Taranaki lowlands surrounding Mount Egntont, but 
tlie Thames and Middle Waikato lowlands, the area round 
Manukau Harbour, the lowlands between Wanganui and 
Palmerston North, the Wairapapa Plain, and the areas 
round Najjier and Gisborne are all ver\' important, and the 
industry' is making rapid strides in the Auckland Peninsula. 
In South Island the most outstanding dairying districts are 



Fic 1^7 Mil KING BV Machiserv 
E cociocuy of luU^ur is a marketl fraturv ol New deselopmcul. 

(Sy of thf /iinh CommissiOHfr /of \ru Zrai^inJ 


found round Christchurch, on the Banks and Otago Penin¬ 
sulas, round the Kaikoura Mountains, and on the coastal 
lowlands of Otago and the Southland Plains. Dairying is of 
general importance in the eastern parts of the Canterbury 
Plains, not very well developed on the Westland Plain, hut 
more so in the neighbourhood of Cook Strait, round (jolden 
Bay. and in the Sounds district. It is of interest that the 
number of dairy cattle varies from 170 per 1000 acres of 
occupied land in Taranaki to fewer than 10 per 1000 acres 
in Marlborough; Auckland takes second place with nearly 
130 per 1000 acres. 

State encouragement, scientific breeding, co-operative 
methods, the milking machine (which greatly economizes 
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labour), and careful jiraclin^; have combined to give the Iiigh 
reputation which is enjoyed bv New Zealand dairy products, 
but this great industry, like that of frozen meat, was de¬ 
pendent upon tile coming of refrigeration both for storage 
and transport. As a result of favourable conditions and an 
(■nergetic .and long-sighted policy at all stages of pnxiuction 
and m.arketing. the dairying industry has greatlv expanded, 
though it lags behind the sheep industry in the value it 
contributes to the export trade. Butter forms the leading 
product, but \’ery large tjuantitics of cheese, principally of 
the ( hed<Iar type, atul, like the butter, mainly produced for 
the British market, are also made. Milk is preserved and 
dried- an important present-day aspect of tlie inthistrv: 
there is a consider.ible export, chietly to the I’nited Kingdom. 

^ The Sheep Industry. The rolling downs and hill pastures of 
New Zealand are eminently suited to sheep, and they have 
a climate which as regards both temperature aiul rainfall is 
generally very favourable: even the considerable rainfall of 
North Island is not exces-sive. .Apart from the kea—now 
conlined to the high country of ('anterbury—there are no wiUl 
animals to juey upon the flocks. It is not surprising that 
the more open lands of South Island attracted the squatter, 
and it was here that the merino was introduced in the early 
forties of last century. But when it soon became evident 
that this type was not well suited to heavy plain lands 
British breeds were introduced. Nevertheless, it was the use 
of refrigeration that gave the tremendous impulse to slieep- 
reai ing, for it made it possible to add the value of the carcass 
to that of the wool. North Island then took the leading 
])osition in sheep-rearing, which previously had made com¬ 
paratively little progress there. Thus while in South Island 
the number of sheep increased by 3,500.000 between i88t> 
and 1929, in North Island in the same period it increased 
by 10,250,000. lo-day North Island possesses 55 per cent, 
of tlie 32,000.000 sheep. 

Breeding to suit the varied natural conditions and to sub¬ 
serve the production of both wool and meat clearly has been 
of the greatest importance. To-day the merino, which is not 
suited to confined areas and comparatively small-scale mixed 
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farming, is found chiefly on tlie higli and sparsely grassed 
country of South Island, but it was the merino crossed wiili 



Fig. 138 North Island—Distribution of Smekp 


a British breed—Leicester or Lincoln—that built up the 
'Canterbury meat’ trade, and it is from the inbreeding o. 
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such a cross-bred that the Corriedale—a New Zealand breed 
popular in South Island—has been develojjed. The moist 



conditions ol North Island, as well as of parts of South 
Island, have led to the popularity of the Romney Marsh 
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])reed—very liarcJy and rv-^istaiit to foot-rot i lii> !ia« 

been vastly inij>roved by carofni brectiin^. and it i' note¬ 
worthy that ainonc; the p\irc-brvd •'hcep in the n<>niinion 
tins type predominate^. 'l'o-da\‘ S<jnthdou ii'' are bein^’ in¬ 
creasingly bred for the fat lamb trade. .M<ir<* than ij.ooo.ooo 
of the 32,000,000 ^hcep, however, are cro>>-bied', but the 



Ftr. 1.J0 SjtErr ^T.\Tir>N* in N’oimi Vitki ^nd 
Oy <ouftt}y of th< //i<^ /vf .Nca /rjijnJ 


presence of a considerable merino strain in South Island lead.s 
there to a larger production of fiiie wool than in Xorth Island. 

In North Island sheep arc concentrated chielly on the 
drier areas cast of a somewhat irregular line drawn from 
W'anganui to Cape Runaway, with a moderate density else¬ 
where except on the volcanic plateau, which carries negligible 
numbers. The wet. rich soils of Taranaki, so famous lor 
cattle, bear relatively few sheep. In Sotith Island, exchuling 
the high mountain areas and the wet west coast, where there 
are few, sheep are more evenly distributed over the plains 
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.ind vall<.“y> Ironi the Waimea to the Soutliland tiistrkts, 
thou;'h It is noteworthy that on the ( anterburv Plain tlie 
(lensit\- thins out toward the Southern Alps. 

As illustrating the wide variations in sheep density it may 
ho notetl that in a recent year the number of sheep sliorn 
ranged from i.jSo per looo acres of occupied land in the 
Haw ke's lia\' land division to (>4 per 1000 acres in W'estland. 


Fir. I4I SnRFP-I>lPPtNO 


Thr |¥i|r is Ill'll ii> puUi Uir hc.iJ iiiiilci Ihr lip N<‘w 
arr kfpt miurkably frrr frt*m aiv^aw*. 

V) kourit*} ot tSf thtk fot St%e Zf4Und 


W’hile tlie cnormotis sheep-nms of Austr.tlia are hardly 
fcumd in New Zealand, the Dominion is not in a position to 
develop the shcep-wljcat combination of mixed farming that 
is common in Atistralia. Nevertheless, tliere are many com¬ 
paratively small-scale pastoralists, and of 31.909 flocks in 
1938 nearly 15.000 were of fewer than 500 sheep, but these 
comprised only a small part of the total numbers. More than 
half the sheep are in flocks ranging from 1000 to 5000. 

Shearing begins in the lowlands about the end of October, 
and machinery is now generally employed for this work. 
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The wool clip, mainly setit away as greasy, provicle-^ nor¬ 
mally the most valuable single export, and finds its market 
cliielly in W’estern Europe. Mutton and lamb provide 
another large exj)ort; 3,600,0(10 carcasses were exported in 
1937. The trade is carefully regulated, and the meat is 
graded, as are beef and dairy products, by officers of the 
Agricultural Department. 

Before the days of refrigeration wool, tallow, hides, and 
skins, and sundry by-jiroducts were the only products of the 
pastoral industry' that could be marketed overseas. Re¬ 
frigeration added meat, butter, and cheese to the list, and 
brought with it settlement and de\elopment and the em- 
jiloyment of large numbers of droN’ers, shepherds, shearers, 
slaughtennen and other workers. 'I'here are some fort\' 
freezing-works, while other dependent industries include 
butter- and cheese-making, fell-mongering and wool-scouring, 
tanning, boiling down, and manure-making. 

Other Stock. Horses necc.ssarily enter into farming work 
to a very large extent, and of nearly 280,000 in the Dominion 
it is not perhaps surprising that Canterbury is the land 
district containing the largest number {nearly one-fifth), as 
this area is of greatest importance for culti\ation, while 
Westland has less than i per cent. Mechanical transport 
is leading to a distinct decline in the number of horses. Pig- 
breeding has generally increased in recent years, and frozen 
pork a(lds a quota to the meat export trade, though the 
bulk of the product is consumed locally. 

Bee-keeping, chiefly in dairying districts, has recei^’ed a 
good deal of attention, and honey for export is subject to 
a supervision similar to that applied to dairy products. In 
general there is a somewhat growing export of honey, al¬ 
though its value is not large in comparison with the staj)le 
exports. 

Fishing. The whaling so important in the early part of the 
nineteenth century has declined, so that only one station 
now operates. This is situated in Tory Ehannel. Cook Strait. 
Hump-back whales are chiefly caught, but the total value 
of the product of the industry is small. Sealing has been 
prohibited by the declaration of a close season which has not 

349 



AI STRALIA AND NEW ZEALAND 

yet been terminated. In the getieral fisheries boats operate 
from ino.-^t ports, but chielly from Auckland, Wellington, 
l>une<lin, and ports by the j'oveaux Strait. Elounders are 
gener.dly caught in shallow waters, schnapper are abundant 
in tlie north, and blue cod and oysters in the south. There is 
a small e.xport. which is, however, of only half the \’aluc of 
the import of jueserved fish. 
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At the time of discovery there was no fresli-watcr fish of 
importance. Trout and, more recently, salmon have been 
acclimatized for sporting purposes. 

Crops. Of the occupied land by far the greater part is 
pasture under sown or native grasses. The cultivated area 
shows no tendency to increase; if anything, the movement 
IS downward. Moreover, most of the cropped area is for 
fodder purposes. Agriculture's export contribution is small. 

I he development of the pastoral industry in the eighties 
led to a decline in the acreage under wheat, and the area 
under this crop fluctuates considerably. Usually wheat has 
to be imported to supplement the local supplies. The plains 

350 


THE DOMINION OF NEW ZEALAND 

of South Island, with their drier and more temperate climate, 
dominate in wheat-growing, the Canterbury division alone 
in 1937-3S producing S5 percent, of all wheat threshed.Otago 
having the bulk of the rest, followed by Marlborough and 
Wellington ; South Island therefore exports to North Island. 
The average yield is high—over 30 bushels to the acre. 
Oats cover a larger acreage than wlieat; again the plains of 
Soutli Island grow most of the crop, of which, however, 
less than a quarter is normally threshed, the remainder 
being used for fodder. Less than 10 per cent, of the total 
is raised in North Island; in South Island, in addition to 
Canterbury, both Otago and Southlaiul contribute substan¬ 
tially. A little barley is grown in these areas, and maize is a 
small crop, chiefly in the Auckland ajid (iisborne districts. 

Other crops, apart from potatoes (principally grown in 
Canterbury) and peas (mainly in Canterbury aiul Marl- 
borcnigh), are raised to sjipplement grass during winter ami 
the drier summer periods, though there is also a small but 
important area under hops in the Nelson rlistrict. Much 
grass is of course cut for hay, and the provision of ensilage 
is a growing tendency. Lucerne is grown to some extent for 
dairying puri)oses, and turnips are specially important, being 
grow'n for winter food for sheep; this crop has a greater 
acreage than any other. A beginning lias l>een macle with 
tobacco cultivation, notably in the W'aimea plain of Nelson, 
while an interesting e.xperiment in the cultivation of tung- 
trees is being carrie<I on in North Auckland. 

Fruit. Commercial orchards cover some 22.000 acres, ami 
apples, the principal fruit, are grown in all provinces. Cleared 
scrub lands in Nelson have proved very suitable, and yield 40 
per cent, of the apple croj>. Nelson leads in acreage, followed 
by North Auckland. Otago, Hawke’s Hay. and Canterbury. 

It is of interest that the irrigated valleys of Otago' are 
specially favoured for fruit. I hey are sheltered from strong 
winds, and together with a small rainfall have a warmer 

‘ Mo%t oi the irrigated land is in these valleys. o( which the Clyde valley 
is the most important The bulk ol the land is devoted to pasture ior 
dairying purposes, but 2^50 acres of orchards are irrigated. There has 
also been irrigation development in Canterbury, cspeciuny between 
the Kakaia and Hangituta rivers. Government schemes alone serve over 
70,00a acres of irrigable land in South Inland. 
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summer than most part> of South Island ; it is here that the 
leading crops of peacho'.. nectarines, apricot^., plums, and 
cherries are protluced. 1 here is some production of oranges 
and lemons. chiefU' in the North Auckland and Auckland 
divisions, where the clim.ite Is favourable, but, apart from 
apples, fruit is grown for the hjcal market. A small area in 



Fjr. I JV WOMKN GATIIKRING FlAX. ItoTORUV, 

North Isi.a.ni> 

Uy {oum$y 0/ tht //•<* ro>n>Piit<jonrr /or .V/» Zealand 


the nortli-cast of North Islantl is under vines, which are also 
cultivated under glass. I able grapes find a market in the 
towns, and a little wine is made. 

Phormium tenax. 1 his plant, wliich belongs to the lily 
family, is commonly referred to as New Zeedand flax. It is 
one of the few indigenous plants of economic value. It grows 
readily in swampj' areas, and its long, sworddike leaves yield 
a stnnig. coarse fibre. Historically the trade in it has had 
considerable importance. The product has to compete 
directly with Manila and sisal hemp, and the future of the 
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indu!str\' is uncertain. Nc\’ertheless, some 66,000 acres of 
occupied land are under Phorminm Icnax, principally in 
Auckland, Wellington, and Southland. Some is worked up 
in local factories, but most is exported for manufacture into 
binder twine, cordage, and carpets. An important producing 
district is the Makererua Swamp south of Palmerston North. 

Mining. Of the great variety of mineral deposits known, 
few have substantial importance. A large quantity of gohl 
lias been produced, but the alluvial deposits that' brought 
about the rush of settlers in the si.xties were not heavily 
productive for long: only a comparatively few payable reefs 
have been found, tliough the present yield has been stimu¬ 
lated by the operation of the gold premium. To-daj' the 
bulk of the gold outpvit—valued annually at about /i,400,000 
—is the result of reef-mining in the mountains of the Coro¬ 
mandel Peninsula (where silver is obtained with the gold in 
tlie neighbourhood of Waihi), at Keefton, on a tributary of 
the Grey river, and in the .Marlborough district. .Alluvial 
gold is still obtained to some e.xtent by draining and dredging 
metliods. notably on the Hokitika river and near Ross, in 
Westland, as well as in Otago, where, howe\'er, few payable 
reefs have been found in the schistose rocks from which the 
alluvial gold was derived. Of other metals iron is the most 
important, and on Golden Bay there is an e.xtensive deposit 
of limonite; a blast furnace at Onekaka has operated inter¬ 
mittently in recent years. Although iron-production is at 
present subsidi/e<l, it has not yet been found possible to 
work commercially extensive deposits of ironsand found 
along the shore of t!ie Mount Egmont peninsula. Scheelite 
for tungsten has been worked in Otago and various other 
metals elsewhere, but there is no significant proiluction. 

Coal, varying from anthracite to lignite (a small quantity 
only of the former), is found in a number of regions, but the 
reserves are not really large, and no individual coal-seam 
has been traced for any considerable distance, while many 
seams rapidly thin out. No coal of earlier age than Jurassic 
is known, and the bulk of it belongs to the early i'ertiary 
period. The annual output is now about 2,200,000 tons, half 
of which comes from the Buller and Grey districts of South 
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Is!an<l. In tlie>e di-'trict>- bilximinous coal of excellent quality 
and even anthracite are found, and the State ha-s collieries 
at Greymouth for supplying the railways. Elsewhere in 
South Island brown coal is worked, chielly at Nightcaps, in 
Southland, and at Kaitangata. near the Clutha mouth, and 
lignite near (lore. In North Island some bituminous coal is 
found, but the chief production is of brown coal, notably 
near Huntly. on the Waikato, and in Northern Taranaki, 
while coal of an almost bituminous character is worked in 
North Auckland. 

Kauri gum is officially classed as a mineral. It is actually 
a fossil resin, and has long been an important product of the 
northern part of Auckland. The diggers arc largely immi¬ 
grants from Soutli-castern Europe, and the fossil gum is used 
for varnish and linoleum, and is supplemented by inferior 
gum obtained by bleeding the tree. The export varies; in 
1928 it was valued at £‘250,000. 

Building-stone is locally important, and there is a con¬ 
siderable variety available of useful and decorative stone, 
especially of igneous origin. A notable area is the Coro¬ 
mandel I’eninsula. Pliosphate rock is worked in Otago, and 
small (juantitics of sulphur and jiuniice come from the vol¬ 
canic region of North Island, the sulphur particularly from 
White Island. Extensive boring for petroleum has as yet 
yielded no profitable result. 

Water-power. \\ ith high relief, a considerable and well- 
distributed rainfall, and no cold season, New Zealand has 
vast re.serves of water-power in both islands. The State 
supervises development, and is itself actively engaged in 
providing electricity. Some 456,000 horse-power is developed 
at the present time, and no land district is without some 
supply of electricity from this source, the biggest develop¬ 
ment. however, being in Auckland. Otago, Canterbury. 
Wellington, Southland, and Taranaki, in that order. Besides 
supplying domestic users, power is used in the mining, 
dairying, freezing, paper, timber, and flax industries, and 

Its further development will help to economize the coal 
resources. 

1 he State hydro-electric stations, among which are the 
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largest in the Doiniinon, inchulo the Hora Mora scheme near 
Cambridge, on the Waikato, the Arapuni scheme—a very 
large one -higher up tlie river, the Mangahao scheme m 
W ellington province, the Waikare Moana undertaking in the 
hinterland of Hawke's Bay, the Lake Coleridge works sixty- 
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five miles west of Christchurch, the W’aipori scheme in 
Otago, tliirty-two miles from Dunedin, the Lake Monowai 
station which serves Invercargill, and the Arnold river 
scheme (a small one) near (ireymouth. fhe use of hydro¬ 
electric power has maile rapid strides in recent years. 

Manufacturing Industry. With a small home market, 
manufacturing, as understood in Britain, has not attained 
any special development, and is mainly concerned with 
primary products. More than five thousand factories exist 
in the Dominion, but nearly 70 per cent, are establisliments 
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fmj)l()ying ten or fewer per-ons. More than half the persons 
clas^itied a-. indiiNtrial workers are in the Auckland and 
Wellington j)rovincial di>trict>. and generally the large fac¬ 
tories are located in or near the bigger urban centres, but 
tliere is little e\'idence of the localization of industry such 
as is characteristic of old industrial countries, Having ri gard 
to the size and distribution of the population, and to the 
nature and e.\tent of the resources, and to the isolatid world 
position, it seems unlikely that New Zealand will develop 
large-scale manufacturing industry. 

Many factories dealing with primary products are scat¬ 
tered about the producing districts. There are *480 factories 
producing butter, cheese, and condenstd milk, more than 
470 sawmills, and 30 flax-mills. Meat freezing and preserving 
concentrates, as would be expected, in large works at the 
ports. Of special note in connexion with the development 
of secondary industry is the existence of a substantial woollen 
manufacture, chiefly located in or near the hirger ti.wns of 
( anterbury and Otap). Man\' factories— engineering works, 
breweries, coachbuilding establishments, brick and tile 
works, and the like—have chiefly local importance, but a 
considerable production of leather' boots and shoes, clothing, 
and furniture should be noted. 

Tourist Traffic. Few countries comprise within a similar 
area the scenic and other attractii>ns of New Zealand. Of 
outstanding interest are the volcanic districts of North 
Islaml. the mountains, snowlields, glaciers, gorges, and lakes 
of the Southern Alps, where the beauty of the valleys is 
enhanced by a wonderful clothing of vegetation, and the 
liords of the south-west, to which may be added the human 
interest of the native population, mainly found in the 
northern half of North Island. Unfortunately, the isolated 
position of the islands hinders the develo]>ment of a large- 
scale tourist traflic from oversea such as is so important to 
Switzerland. Ne\ertheless, recent years have shown an 
annual traflic of some il.ooo tourists, attracted mainly from 
Australia, Great Britain, and the United States of America. 

The Thermal District of North Island, as well as the 
Hanmer Springs of South Island, are of value for the curative 
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properties of their waters. Rotorua Spa is the most note¬ 
worthy development in this connexion. 


Towns and Communications 

A considerable and modern road-system is being de¬ 
veloped, the total of metalled roads being now 50,000 miles, 
I'he more mountainous and hillv districts and the volcanic 
plateau are poorly provided with good roads, but motor- 
transport has led to a comprehensive policy of development. 
Some 280,000 motor-vehicles are registei’ed, and a consider¬ 
able volume of freight is now carried by this form of trans- 
])ort. which is much more developed in North Island than 
in South Island. 

The configuration of the country favours considerable 
coasting trade, in which some 160 vessels are engaged. This 
coasting trade is largely in coal, but deals also in fruit, while 
the ports for oversea shipping are fed with export products 
by small vessels. 

Railway-construction was begun at Christchurch in 1863. 
and a sporadic develoj)inent on different gauges followed. 
Hefore this had gone very far the State took over railway 
development, and now there is a system of 3 foot 6 incli 
gauge totalling some 3300 miles, of which 1500 miles are in 
North Island and 1800 in South Island, where the railways 
notably cling to the eastern side. Each island has a main 
line with branches, and there are in addition a number 
of sliort local lines. Tliere are some 180 miles of private 
railway, chiefly serving coal and timber enterprises. 

Wellington (population, with suburbs, 154,400). the 
Dominion capital, is centrally situated. It is built mainly 
on hilly ground on the west side of Port Nicholson, which 
possesses deep water, but the commercial part is on reclaimed 
land. Its immediate hinterland is the Hutt valley, but it 
commands the trade of a wide area rich in pastoral products, 
and serves as the oversea port for much of North Island, as 
well as for the Marlborough and Nelson districts of South 
Island. 

In the value of oversea trade Wellington and Auckland 
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dominate, and share some two-thirds of the Dominion’s total, 
while thccoasting trade is large. In Wellington and its suburbs, 
notably Petonc, are various indvistrics. including freezing- 
works, woollen mills, soap-works, and railway workshops. 
The main line of North Island goes to Auckland. Leaving 
Wellington, it makes its way to the imj>ortant centre of 
I alinerst«)n North (population, 24.800), some twenty miles 



up the Manawatii river. Palmerston North commands the 
Manawatu gap between the Tararua and Rualiine moun- 
Uims, and is the centre of a rich cleared bush area with 
flax-producing land to the south of it. Farther nortli the 
similar but smaller centres of Feilding (population, 47oo) 
and Marton (population. 2800) are passed through, and the 
raiiNvay tli^en traverses upland countrj', the development of 
which It has largely made possible. Taihape (population, 
2190) and Ohakune (population. 1390) are the result of this 
pastor^ dc\’clopment; the latter lies south-west of the central 
volcanic peaks, which are largely accountable for the con¬ 
siderable rainfaU. giving weU-timbered country 
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The railway proceeds, after climbing to 2636 feet, to 
Taumarumii (population. 2730), on the Wanganui, and 
enters the King country' (an area controlled by a Maori 
king during the wars), with Te Kuiti (population. 2560). 
near which are the famous Waitomo limestone caves. 
Beyond, I'rankton Junction and Huntly (population. 2020), 
the coal-mining centre on the Waikato river, are reached, 
haitlier north is Auckland (population, with suburbs, 
217.300). the largest urban area. Sitiiated on the deep-sea 
harbour of Waiternata. its suburbs reach to Onehunga, on 
Manukau Harbour, which is obstructed by a bar. Waiternata 
Harbour is an arm of the Hauraki (iulf; it possesses deep 
water at any state of the title. The position of Auckland in 
regartl to the great ocean-routes gives it command of a big 
oversea trade ; it has regular services to Sydney, Far Eastern 
ports. \ ancouver. the Pacific islands, and other parts of the 
Dominion. The dairying development of North Auckhandhas 
enhanced its importance, and, besides its trade in meat, 
dairy products, wool, timber, fla.\, anti gum. it has important 
lisheries. and possesses various intlustries, including sugar¬ 
refining. 

iTom Wellington Napier may be reached either by way of 
Palmerstt)!! Nt)rth and through the Manawatu Gorge or by 
another line which makes use of the Wairapapa Plain. By 
the latter route the Rimutaka Range is first crossed, involv¬ 
ing a three-mile tlescent, with a grade of i in 15. The Waira¬ 
papa Plain is cleared land of great dairjdng value, while sheep 
are important in the bortlering hills; 5 lasterton (population, 
9 .k 5 ») is the largest centre. Beyond Dannevirke (population, 
is remarkably gooii limestone sheep-rearing country, 
for which Hastings (population, 13,300), in an area in which 
fniit-growing is developing, is the chief centre.* The chief 
diawback of this Hawke’s Bay hinterhand, one of the most 

' A tlfstruttivc e.'irt)u]uakc in I-Vbru.iry 1031 c.-uist^d the loss of more 
th.in t%xo l.uiKlred Ijvcs in N.ipicr and H.istinj-s, .as well as much destruction 
Of projaTly. Many other places, incfiiding Wairoa, were aflected, though 
ii» a Jev^er degree. The disturbance seems to have been as^sociated with the 
edge of the submarine plateau; among other effects, the scabbed was 
r.nscd. c.iusiny a shallowing in Napier Harbour, not surticient, however, to 
pro\ent Its use by shipping. This earthqu.ike is specially noteworthy in 
that deaths in New Ze.iland Crom these disturbances had hitherto been lew. 
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important sheep regions of the Doniimon, occasional 
drought, from which, however, tfie counir\- rapidly reco\ers. 
From Hastings the line drop> down to Xapier (population, 
15,700), which suffers from a poor harbour, despite tlic 
attempts to impro\e it. and to Wairoa (population, 2550), 
with tile same disad\antage. Beyond Wairoa the line \\iU 
go to Gi-vborne (population, 13.wlure Captain Cook 



Fig i^<>. Unclearkd Rish Coi'sthv liitiiND (asBORse, 

Noutm Island 

Hy coutt/yy of the //ijfA Commtittt/ner /or 


landed in 1769. Poverty Bay is now a misnomer, for the 
coast has rich flats, with fine sheep country behind, and 
freezing-works testify to the important pastoral industry. 
A railway penetrates inland from (iisborne, and helps to 
serve an area in which Maori farming is becoming important. 

I'rom Marton Junction, on the main line, a branch runs to 
New Plymouth. It passes through Wanganui (population, 
23,350), at the mouth of the river of the same name ; freezing- 
works and dairying factories in this district suggest its 
important pastoral industry, and the harbour of the city 
itself has been greatly improved. Similar facilities for dealing 
with meat and dairy products e.xist at Hawera (population, 
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4760), which is the centre of the rich dairying Waimate 
Plain, riie tine runs nortli. keeping cast of Mount Egmont 
(I aranaki), parses ttirough dairying centres sucli as Stratford 
(popvilation, 3SO0), and after sending a short branch to 
Waitara (popvilation, 2020), north of which there is as yet 
little settlement, reaches New Plymouth (poj>ulation, 17,150). 
i his important town is served by an artificial harbour near 
b\-, and serves an area of outstanding importance in con¬ 
nexion with the <lairying industry. Ihe district possesses 
imworked tleposits of ironsand. 

Prom I'rankton Junction, south of Auckland, a branch 
runs through Hamilton (population, 20.400). on the Waikato, 
the principal centre of the Middle Waikato Plain, excellent 
dairying and sheep country. Beyond Hamilton the line goes 
to Morrinsville (population, i()2o). the junction for a line 
to the Rotorua Spa and holiday resort, and turns northward 
to 1 hames (population. 42(10), the port for the gold and 
granite of the Waihi district. \\'aihi itself (population, 3990) 
is on a branch that proceeds through Tauranga (population, 
3()(jo) and Whakatane (population, iSOo) nearly to Opotiki 
(population, 1480). In tlie neighbourhood of these centres, 
on the Hay of Plenty and along tlie shores of the I'irth of 
I hames, are considerable areas of drained land, and, besides 
dairying, pig-rearing, fruit-growing, and llax all have import¬ 
ance. 

I wo other North Island areas need comment. The first 
is the region north of Auckland, where the railway goes to 
\\ hangarei (population, 7350), the chief town of a somewhat 
isolated region, in which, however, settlement has in recent 
years made considerable strides. In this district gum is 
collected. The line proceeds through a coalfield to the Bay 
of Islands, and turns west to Hokianga Harbour. The other 
area is the region round Lake Taupo, which is the centre of 
more than 8000 square miles of pumice land, with consider¬ 
able timber resources on the more elevated parts. Taupo 
has attractions as a tourist resort, but is rather isolated, and 
the region as a whole awaits settlement, which will probably 
be dependent upon proper treatment of the soil. 

In South Island the main line runs from Christchurch 
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to Invercargill. Christchurch (population, with suburbs, in¬ 
cluding Lj^telton, 134. lOO) is itself several miles from the 



Fir, 150. South Island—Railway Devflopment 


sea. Situated on the river Avon, it has developed into the 
chief centre of the most extensive plains of the Dominion. 
Port Lyttelton is dredged to accommodate ocean steamers, 
and in the suburbs of Christchurch and adjacent districts 
are great freezing-works, railway-workshops, and factories 
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devoted to agricultural implements, tanning, boots and 
shoes, woollens, clothing, and furniture, while electricity is 
brought from the Lake Coleridge hydro-electric station, 
lying to the west. To the south-east lies the volcanic Banks 
Peninsula; the coastal districts and lower slopes are largely 
(hwoted to dair\ang, with sheep pastures above. 

Soutliward the railway passes through country partly 
agricultural, but largely devoted to fattening sheep and 
lambs marketed under the name of ‘Canterbury.’ Ashburton 
(population. 57H0), on the river of the same name, has large 
free/ing-works. The line reaches the coast at Fimaru (popu¬ 
lation 17,650), a large centre for the characteristic products 
and with a good artificial harbour, and enters the \\'aimate 
Plains. After the W'aitaki river is crossed the Otago district 
is reached. Oamartt (population, 7560). in good sheep and 
c.utle country, is hindered by a poor harbour. The next 
centr<‘ of importance is Dunedin (population, with suburbs, 
.'<2,500). I'his is a hill city, and developed considerably with 
the gold rush of the sixties; its harbour possesses 18 to 24 
feet of water, though there is as much as jo feet at the 
suburb of Port ( halmers. With railway-workshops in the 
district, various factories, such as woollen mills, at Mosgiel 
(population, 2130). coal near by, and electricity from the 
Waipori Tails some distance to the west, Dunedin exports 
wool, meat, dairy produce, and gold. Beyond, the railway 
passes the coal district of Kaitangata (population, 1340). and 
turtis westward, to enter Southland, where Gore (population, 
4700) is a considerable centre in a lignite area. The line 
feaches Invercargill (population, witli suburbs. 26.200), 
which developed w’ith the gold rush; it is largely built on 
reclaimed swamp. The district is important for sheep, cattle, 
and oats, while Bluff (population, 2060) is a deep-water port 
dealing in wool, meat, butter, and cheese. 


•Many short branches run from this main line, mostly to 
small interior centres. From Christchurch northward by the 
east coast the line does not go very far, but serves impor¬ 
tant agricultural land where Kaiapoi (population, 1610) has 
woollen mills and for which Rangiora (population, 2270) is 
an important market; this railway does not penetrate the 
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region of the Kaikovira Mountains. From ('lirist('!iurcli an 
important lino runs north-wt'st, and cro>si-> into We.stlatul 
by tlie Otira Tunnel, under Arthur’s Lass; this >ection is 
electrified. Passing through magnificent, wild sct-nery, tlu* 
railway reaches (jreymouth (population, H540). Ihis port 
ships much coal, while its timber tra<le also is large, h'rom 
it .'i coastal line runs through Hokitika (poptilation, 27.50) 
to Koss, both famous old centres for goUl, some of which 
metal is still worked locally. Another line goes up the Grey 
valley and on through Reefton, while several ‘■hurt lines 
radiate from Westport (population, 42iSo). with resources simi¬ 
lar to those of Greymouth and with some trade in butter. 

The cliief town of the Nelson tlistrict is Nelson (poj>vila- 
tion, 1.5,800), with an inner harbour reached through a cut¬ 
ting in a long shingle bartk. I'his is the most important 
apple district, for which product Motueka (population. 17.50). 
on the opposite of Tasman Bay, is speciallv noteil, while 
there is good mixed farming in the Waimea Plains. In the 
Marlborough district the largest centre is Blenhi-im (po])U- 
lation, 5090), situated in the \N’airau Plain, with Cine merino 
country on the adjacent hills. Picton (population. i.5()o). 
reached from Wellington along the Queen Charlotte Sound, 
possesses freezing-works, and is a tourist and fishing centre. 
More important, however, is the fishing from Kaikoura (popu¬ 
lation, 700), on the eastern peninsula of the same name. 

The region of the cold lakes and the fiord district generally 
lack population, but attract considerable numbers of tourists. 
Mention may be made of the Hermitage, the centre from 
which Mount Cook (Aorangi) is reached, and of ‘the finest 
walk in the world,’ that from Lake Te Anau to Milford Sound. 
The fiords differ from those of Norway in the modification 
of their severity by a rich clothing of vegetation. This area, 
with a scenic beauty scarcely paralleled in any other part of 
the world of similar size, is unfortunately rather remote. 

Aerial Development. New Zealand has developed a sub¬ 
stantial mileage of regular air-services with about seventy 
aerodromes and landing-grounds. Commercial firms link the 
principal towns, and there is a ‘shuttle’ service across Cook 
Strait. In 1940 a service between Auckland and Sydney was 
established. 
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S11 WAKT Island 

Tlii< i-laiKi, covering,' 062 '^quaro miles, is rather elevated, 
an iiidoiiled coast, a mild, moist climate, and a 
toti'-iderablo amount of fore-'t. It has no centre of population 
of any >i/.e Once important for whaling and sealing, it now 
sliarc'-' a sub'^tantial ovster-fislier\' in the Eo\’eaux Strait. 
Some ■'lieep are reareil, aiul in summer it is visited by many 
lonrists. 

Other Islands 

Mention was made at the beginning of this cliapter of the 
islaiKL inchulcd among the Dominion’s possessions. The 
nean-'t mav be mentione<l here. I'lie Chatham Islands, lying 
about 500 miles e-ist of Lyttelton, cover square miles, 
and contain a inixe<l I'uropean and Polynesian j^opulation of 
.(bout 7(to, I hey are part of the Dominion proper. Fhe pas¬ 
toral in<lustr\’—especially sheep-rearing—is well developed 
on the laigc'^t inland of tlie group. 

Se\en groupN of generally rocky, mountainous, and unin¬ 
habited i>l.inds are cla>sed as ‘outlying islands,’ with a total 
area <if .^<>7 scjuare miles. I heN’ are the Three Kings Islands 
—mi'ie i'-lets - some forty miles west-north-west of Cape 
Maria \an Diemen; the Auckland Islands, the l.irgest group, 
nearly ,{o(t miles south of Hlult, mountainous, and possessing 
some excellent harbours; Campbell Island, to the south-east 
of the Am kland Islands, also mountainous, and with several 
good shelters ; the Antipodes Islands—the antipodes of which 
are actu.dly situated in the English Channel, some distance 
north of Le Havre—very isolated, to the north-east of Camp¬ 
bell Island; a little cluster known as the Bounty Islands, to 
the north of the last; another called the Snares Islands, some 
distance south-west of Stewart Island; and Solander Island, 
forty mile> to the north-west of Stewart Island. Except for 
the Hounty group and Solander Island the islands are well 
clothed with vegetation, with New Zealand types of flora; 
peaty moorland characterizes the higher parts. On each of 
these groups the Dominion Government maintains a depot 
of food and clothing in case of sliipwreck. 

IheKermadec group, Coo miles north-east of Auckland, is 
3C8 
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more genial in climate, but. although settlc-nu-tit has been 
attempted, is unoccupied. 'I'he group con^ists of four islands, 
witli a total of about 12 square miles. The rich \’olcanic soil 
and moist, warm climate lead to a lu.vuriant vegetation. 

The Cook Islands, the Union group, and the mandated 
territory of W’estern Samoa will be dealt with in the next 
chapter. 


Tr.adk 

The large volume of trade shown bv the accompanying 
table gave in 1937 a value per head of population of £33 3.S. 
4d. for exports and £2.S 5s. 2d. for imports, giving New 
Zealand the leading position in the world in this index of 




j JoiO 

1 »'»17 

Exports of pruiliice . 


4S.J«''«-55^ 

1 

53 . 37 V 7 ‘M 

Ke*exports and specie 

• 


407.030 

Total exports . 

1 

43.SjS,.i50 

5 i. 777 - 7 ^> 

Imports .... 

• 

35.5-l9r<xx> 

45.109.000 


trade. As an export market the United Kingdom stands out. 
having in 1937 taken goods to the value of over £^40,560,000 
—three-quarters of the total domestic exports. As a supj)lier 
the United Kingdom came first, but with goods to the value 
of about £22,290.000 was sending only about 49 per cent., 
the United States ranking second, with 19 per cent. 

The leading exports in 1937 were wool (mainly 'greasy') 
(£15.257.000). butter (£13.589.000). cheese (£4,297.000). and 
frozen mutton and lamb (mostly lamb) (£11,720,000). It is 
clear that these items make up the major portion of the 
exports, and thereby show the overwhelming importance of 
the pastoral industry, further emphasized by exports of hides 
and skins (including hides, sheepskins, rabbit- and opossum- 
skins) valued at over £3,000.000, pork at £1,508,000, beef at 
£1,221,000, sausage casings and skins at £608,000, tallow at 
£518,000, and milk in various forms and casein at £291.000. 
With comparatively small exceptions, including considerable 
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(|uantities of wool exported to the United State?., Canada, 
japan, (Vennanv, France, an<l Belgium, and mucli of tlie 
slieepskin.s and ^au•'a^c casing? to the Unitetl States, tiiese 
commodities went to the United Kingdom. Among tlie more 
important of tfie remaining exports were gold (ii.i^S.ooo), 
fresh apples, mainly sent to the United Kingdom, but with 
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a useful marl<et in Soutli America (£362,000), timber 
(£161.000), kauri gum (£121.000). pliormium (£103.000). 
peas (£83,000), and honey (£7000).* Exports to Australia 
included timber, pork, phorinium, peas, potatoes, and fish. 
Sliips were supplied with coal to the value of nearly £59.000. 

.\rnong imports, New Zealand necessarily demands large 
quantities of manufactured goods—textiles, hardware, 
machinery and the like, oil, and such foodstuffs as she does 
not produce. Among foodstuffs may be noted as imported 

* The hoiiL-y production, owing to an unfavourable season, was low in 
IQ37 i>>35 tt'C export was valued at ^27.000. 
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in 1937 tea (£658,000), largely from Ceylon, raw sugar 
(£533.000). including much from the Netherlands East 
Indies, and wheat (£227,000). The United Kingdom was the 
chief supplier of large quantities of a variety of manufactured 
goods, which included apparel (£2,102,000). cotton piece- 
goods (£1,588,000), woollens (£904.000). tobacco and cigar¬ 
ettes (£752,000). boots and shoes (£668.000), and large 
amounts of drapery, iron and steel goods, corrugated iron, 
pipes, fencing-wire, railway plant, chinaware, and electrical 
goods. The Netherlands East Indies and the United States 
mainly shared the import of mineral oil, chieriy petroleum 
(£2,201.000), but the United Kingdom led Canada and the 
United States in the imports of motor-vehicles and parts 
(£5,626,000), sending more than half the values. Among 
other imports of note were paper, chiefly from the Unitetl 
Kingdom, Canada, and the United States, silk goods, mainly 
from the United Kingdom, Japan, and Germany ({864.000), 
timber, largely from Australia and North America (£446.000). 
fertilizers, including rock phospliates from Nauru and the 
Gilbert and Ellice Islands and basic slag from Belgium 
(£634,000), and alcoholic beverages.chieHy whisky (£61 j.000). 

The relative importance of the leading ports is illustrated 
by the following table for 1937 (oversea trade): 


Fokt 

Exi'okts 

Imports 

Auckland 

VVt^Uingion 

Lyttelton 

Dunedin 

L 

17.843.178 

1 ^,80^.040 
yi 2 (K 9 i^ 

L 

14.910.050 

17.J05.300 
0.085.590 
3 . 743 . 7‘>2 


Of other ports, the chief in order of value of total trade 
were Napier, Invercargill, New Plymouth, Tiinaru, Wanga¬ 
nui, and Gisborne; these are mainly exporting ports. 

It is of interest to notice that Auckland shipped two-thirds 
of the butter, while Wellington led for cheese and mutton. 
Lyttelton and Wellington for iamb, Wellington, Napier, and 
Lyttelton for wool, and Westport for coal. 

Auckland and Wellington are the leading ports for oversea 
shipping, and are also served—especially the latter—by a 
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l.'ir^c iniinljcr of coasting x'essels. Many of tlie smaller ports 
are not \ i>ite(l by oversea shipping, and the coasting trade 
IS llii-iefore an important aspect of transport. 


Cost I-USION’ 

riie (.le\’ek)pment of New Zealand shows certain similarities 
to that of .\ustralia. Remoteness from the great markets of 
the world is even more marked ; there is now no acute native 
j>roblem ; there is racial uniformity, intense national feeling, 
widesprt'ad State acti\ity in the economic sphere, the same 
slii\ ing after a high st.indar<l of civili/.od life, a similar drift 
of poptilation to the towns and dependence for prosperity 
upon the- worlil price of pastoral ajid farm products. 

Ni'vertheless. the smaller si/e of New Zealand, a generally 
more favourable climate, ami a larger jjroportion of imme- 
diatelv utili/able land have led to certain tliffercnces. Thus 
the populatit)!!. owing to the shape and relief of the Dominion, 
IS tnuch more evenly tlistributed, the pastoral industry is 
relatively more important and agriculture relatively less so, 
and the small local market has letl to much less attention 
t(j secondary indu>tries than is the case in .Australia. There 
is the same tendency, however, towartl fostering manufac¬ 
ture behind a taritf wall and the same itleal of self-sufficiency, 
with, however, tlie same heavy oversea indebtedness.* 

It seems probable that in the immediate future New 
Zealand will aim at consolidating her present position as a 
producer of primary products of high quality; tliis has been 
emphasi/.etl in recent years by economic agreements within 
the Empire and by a considerable extension of State interest 
in j>rimary production. The development of communications 
and power will doubtless be made to subserve this consolida¬ 
tion, anti in view of the fluctuations in world prices for the 
typical exports and of the improving technique of the 
pastoral industry no great expansion of land settlement may 
be expected for some time to come, while the organization 
of the Dominion’s resources on a war footing in 1939 may well 
be followed by economic difficulties in the post-war period. 

^ Sec Hectnl Economic Changes in New Zealand, by W. B. Sutch (1936)* 
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CHAPTER IX 

OCEANIA AND OTHER ISLANDS 

A GENERAL account of tlie Pacific Islands has been given in 
the first chapter. They have an estimated total area of 
380.000 square miles and a total population but little ex¬ 
ceeding 2,000,000 people. New Guinea alone accounts for 
80 per cent, of the area, but for barely 50 per cent, of the 
population. The islands are so scattered and numerous, 
many arc so insignificant and isolated, that it is possible to 
deal only with the more important groups or with those 
that present features of particular geographical interest. 
Except for incidental references it is not intended to cover 
the Netherlands East Indies or the islands north of the 
equator. 

In surveying the map of the ocean and endeavouring to 
take an ordered view of the islands it is possible to regard 
them from more than one point of view. Thus a linear 
arrangement may be detected—New Guinea and New 
Caledonia indicate one great arc; fartlier east is a parallel 
line marked by the Bismarck Archipelago, the Solomons, 
and the New Hebrides; there is another arc from New 
Zealand to Samoa, on a branch of which rises the Fiji group; 
Samoa also seems related to the Tokelau or Union group and 
the Phoenix Islands; while farther east are three parallel 
chains marked respectively by the Cook Islands, Tahiti, and 
the Tuamotu or Low Archipelago. A more simple division 
is to separate the islands on the basis of the racial affinities 
of the indigenous peoples, which leads to a consideration of 
Melanesia and Polynesia (the line of division running east 
of Fiji), while a small portion of Micronesia, notably the 
Gilbert and Ellice Islands, comes within the area being parti¬ 
cularly considered. On the basis of this division a certain 
mixture of types is involved. It may be noted that the 
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political afliliations are varied, although Hritish imperial 
int<.T(■^ts predominate. 

I'Tom anv point of view the scattered character of the 
groups is somewhat conf\ising. Here it is intended for con- 
v'enience to adopt the secoiul basis of classification. 


History .\nd Df.vklorment 

Some matters connected with the whole area may first be 
considered. 

Oceania presents a rich field for the anthropologist, and 
It is not easy, under a fundamental similarity of language 
throvighout the great area, to discover the origins of the 
ditlerent peoples who inhabit it. I'he Papuan physique,* 
.\frican in type, is very different from that of the Polynesian. 
Ill w hich a copper colour is allied to tall stature and almost 
Ivuropean features. On the other hand, the langriages of 
Oceania all belong to the family known as Austroncsian, and 
Polviiesian is a tlerivative from Melanesian. Moreover, the 
ts pe of civilization throughout Oceania is the same, although 
developed in the east to higher levels than in the west, where, 
as in New Ciuinea, the physical conditions are more difficult. 
I he stone oven and woodcarving prevail from end to end, 
as does essentially the same type of canoe, while the village 
is everywhere the fundamental unit of social organization. 
Tribal and clan feuds still obtain in the west, and until the 
moilern period elsew’here maintained strife within all but the 
smaller islands. Political organization was everywhere un¬ 
known. While the level of culture broadly rises from west 
to cast, a point of interest is that the art of the potter is 
confined to Melanesia; it has been suggested that it died out 
anmng coral islands, which provide no raw material. 

I'or long after the early discoveries European nations 
showed little interest in any part of the area. Indeed, it was 
not, broadly speaking, until the age of steam that political 

^ Many writers prefer to distinguish the Papuan from the Melanesian. 
There arc. however, important physical similarities that make it convenient 
to use the term here to cover the inhabitants of New Guinea as well as 
those of Melanesia proper. 
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interest was aroused and European Powers, tlie I’niti-d 
States, and the Australian colonies concerned themselves 
with claims to Pacific islands. Eveii New (juinea. first 
\isited in 15^6. was httU- known until the mi<ldle of the 
nineteenth century, and Dutch control of the west w.ix until 
recently little more than nominal. I he ir,lands hecanH- the 
scene of the activities of whalers, traders, and mis>ionaries, 
and, lacking anv political unity, found it all but impossible 
to resist white encroachment. L'ntil white political control 
was established—and this came only gr.idually, in the latter 
half of the nineteenth century—the conditions in the Pacific 
were chaotic, and often ruinous to the indigenous popula¬ 
tions. 

Trouble was caused not only by the activities of unscrupu¬ 
lous traders, but often inadvertently by well-meaning peojile. 
European diseases have taken and still take great toll of life, 
while the lack of understanding of the native social life and 
organization has been a frequent cause of trouble. More than 
one explorer, innocently cutting down coconut palms, has 
found hiin.self attacked, not realizing the importance of the 
tree in the economy of the Papuan, riie large measure of 
communism that prevails was little uiulerstood by Western 
minds, and the undermining of native customs in dress and 
in outlook has contributed to the decline of many of the 


islanders. 

The history of Easter Island—remote in the Eastern 
Pacific—illustrates some of these points. About 40 square 
miles in area, with dormant or extinct volcanic peaks, it 
possesses about 250 inhabitants, mainl)' Polynesian in stock. 
It is believed at one time to have carried 3000 people; tlie 
remnant to-day suffers from tuberculosis. Discovered in 1722 
by Jacob Roggeveen, it became the haunt of whalers, who 
more than once kidnapped islanders for work elsewhere. 
In the sixties Peruvian vessels seized many for their guano- 
diggings, but after French intervention a remnant of these 
—infected with smallpox—was sent back; phthisis was 
already on the island. An unscrupulous cattle- and sheep- 
rancher of French extraction was scarcely restrained by the 
activities of French missionaries, who withdrew after a time, 
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witlj 300 followers. Some 500 men were removed for ranch- 
ing in lahiti. aiul the population dwindled to too. Chile 
intervened later, and bought out the ranching interest, but 
eventually withdrew. In 1914 a scientific expedition found 
a small, dirt\-, uncouth, and thieving community. W’itli two 
lambing seasons, sheep multiply rapidly, but while a Chilean 
company interests itself in the island once a year, its political 
atliliations seem uncertain. It lies well off the Great Circle 
route from Wellington to Panama. 

In connexion with the prevailing communism the condi¬ 
tions in Fiji, where the administration has left it largely 
undi.sturbed. provides an interesting illustration. Tlie Fijian 
IS a member of a tribal unit that owns the tribal land. He 


possesses the right touse the land for cultivation and forcattle- 
raising both for his own support and for profit. He lives in 
a hut pro\’idcHl by his community, and pays rent for neither 
house nor land. Should the tribe possess a coconut planta¬ 
tion. he shares in the profit, as he does in the rent of any 
tribal land that may be leased. He is in effect a smallholder, 
and is not generally dependent upon work outside the tribal 


area. 

It is clear that from the point of v'iew of supplying labour 
for plantation or other work the indigenous population does 
not provide a very profitable field, but there is plentiful 
experience to show the unwisdom of breaking up such a well- 
established social economy. It is therefore not surprising 
that the number of Indians in Fiji is within measurable dis¬ 
tance of that of the Fijians themselves. Actually the Fijian 
IS often willing to work for wages for a limited period, especi¬ 
ally if he be desirous of securing some definite object not 
obtainable without this. As an agricultural labourer he is 
usu.dly employed on a yearly contract, while he may provide 
casual labour at the docks or work on inter-island boats. 
I he personnel of this labour supply is constantly changing, 
but tribal life is not seriously interfered with. 

I he acquisition of the island groups by the Great Powers 
was a relatively slow process. Doubtless Captain Cook's 
voyages established vague British rights over many, and 
traders were often British—for example, those attracted by 
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the discovery in 1804 of sandalwood in Fiji. Yet this group 
was not acquired until 1874, a notable event in the partition 
of the Pacific islands. Before this time France had evinced 
considerable activity, establishing protectorates over the 
Tahiti. Society. Marquesas, and other groups in 1842. fol¬ 
lowing with the acquisition of New Caledonia and other 
islands in 1853. About the time of the American Civil War 
Fiji developed cotton-growing; this activity subsequently 
declined, and financial troubles were added to tribal warfare 
and difficulties connected with recruited labour. 'King' 
Thakombau. following a threat from the United States, had 
already in 1858 sought British protection, an offer that was 
refused. After the collapse of the cotton boom the Fijian 
whites—in financial difficulties—sought an American pro¬ 
tectorate. which was also refused. In 1871 Germany, whose 
traders, notably the famous Godeffroy firm, were already in 
the Pacific, was seeking acquisitions, and in the following 
year a German warship visited Fiji. The fear of being fore¬ 
stalled was added to urgent requests from Australia and New 
Zealand and the outcry against the trade in labourers; a 
second offer from 'King' Thakombau was accepted by 
Britain, Fiji was taken over in 1S74. and in 1875 Ix-came a 
Crown colony and the headquarters of the High Commis¬ 
sioner for the Western Pacific. Fiji was soon to become what 
had not previously been known in the Pacific, an area in 
which a European Government administered definitely in the 
interest of the native population.^ 

The United States had secured a footing in Samoa in 1872, 
and later in the century British and Australian distrust of 
German activities grew rapidly. Queensland was violently 
agitated when in 1884 Germany annexed New Britain. New 
Ireland, and North-east NewGuinea.forshe had already asked 
the British Government to be allowed to annex Eastern New 
Guinea. In the same year Britain annexed tlie south-east of 
that island; this was followed in 1885 by Germany taking 
the Marshalls and Solomons. In 1899 Britain agreed to give 
up her interest in Samoa, and various islands, including 
Upolu, with the port of Apia, became German; recognition 
* See Life in the Pacific Fijly Years Ago. by Alfred ^raudslay (1930)- 
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of the American claims in this groxip was given at the same 
time. The Spanish-American war in 1898 led to the transfer 
to the United States of the Philippines and certain islands 
north of the equator. The only other imjiortant changes in 
pt)litical distribution followed the Great War, when the ex- 
(n rman colonies were distributed as mandateil territories 
between Australia, New Zi-aland, and Japan. 

1 he control of the Great Powers brought about several 
results. 1 he scandals of the labour trafl'ic came to an end, 
]).iternal Governments have brought disease under some 
measur<' of control, and ordered development has to a large 
(\tent b<-en brought about. I'lie degree varies, and much of 
M«-lanesia is but little touciied by development in the modem 
sense. Elsewhere non-indigenous labour is much in evidence; 
tx'pical agricultural products entering into commerce are 
cojira and sugar, but the importance of phosphates in certain 
coral i^lands and the picturesque attractions to tourists of 
“ the South Seas ” should not be forgotten. The development 
of shipping in the age of steam, the opening of the Panama 
( anal, cable and aerial development, have eacli added import¬ 
ance to certain islands or groups of islands, while the strategic 
value of some in relation to naval rivalry in the Pacific has 
breti much increased since the abandonment of the agree¬ 
ment made at the Washington Conference of 1922. With all 
this, the decline in numbers of the indigenous populations 
has at best been only stayed, and there is little evidence of 
the reinvigoratit)n that has been noted among the Maoris. 

I hroughout the island groups various native languages 
persist, but the language of trade is biche-df-mer English, a 
jargon of ICnglisli and native words. 


Melanesia 

This term, signifying 'the Islands of the Blacks.’ is here 
takeii to include New Guinea and to cover also the Bismarck 
Archipelago (New Britain and New Ireland), the Solomon, 
Santa Cniz, New Hebrides, and Loyalty groups, as well as 
Now Caledonia and the Fiji group—the last being the most 
easterly extension of Melanesia—and a number of smaller 
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islands. These islands exhibit a linear arrangement and are 
essentially continental islands showing the extension t)f for¬ 
mer fold-mountain systems. The Fiji group stands aj)art in 
its higher cultural level, besides exhibiting a distinct admix¬ 
ture of Polynesians; small Polynesian colonies are also, 
however, to be found elsewhere, as in the Lovalty and New 
Hebrides groups, 'I he political control is \‘aried ; the western 
portion of New Guinea is Dutch; th«- Hritish Government 
iia> given over the administration of Papua (Soutli-east New 
Guinea) to the Australian Commonwealth, to w hich Govern¬ 
ment also was given the mandate for the ex-German terri¬ 
tories of North-east New Gthnea, the Ihsmarck Archipelago, 
and the adjacent portion of the Solomon group; Britain 
controls the rest of Melanesia, with the principal exceptions 
of New Caledonia and the Loyalty Islands—bcith French— 
and the New' Hebrides, the last peculiar in being under an 
Anglo-French condominium. 

The Island of New Guinea 

This, after Cireenland the largest of the world’s islands, 
covers an estimated area of 312.300 square miles, is jiearly 
1500 miles long, and has a population of about 1,000,000. ' l o 
the west he the Moluccas, separated from New Guinea bj' a 
rather deep channel; the continental shelf links the island 
to Australia. It is entirely south of the equator—ajjproxi- 
mately between that latitude and ii®S. A long central 
ranged extends throughout its lengtli, and with the snow'line 
at about 14,600 feet one or two of the highest peaks (the 
maximum elevation is 16,400 feet) j>os.sess glaciers. I'liis 
central cliain, with a core of Primary and granitic rocks, 
passes under various names—Nassjiu, Bismarck, and Owen 
Stanley Ranges. To the north is a broken coast range (sug¬ 
gested in the west by the McCluer Inlet, lying between it and 
the main range), which is still rising; old coral reefs have been 

^ The interior of New Guinea, particularly the inounLTinous core, is little 
known. For an account of the first crossing of the main range, which took 
place at the end of 1927, see ** Exploration in the Interior of Papua and 
North-east New Guinea,*' by C. H. Karius, Geographical Journal, October, 
1929* 
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found at an elevation of over 5000 feet. A little volcanic 
acti\ily is noticeable in the extreme south-east, and the 
mountains are generally flanked with Tertiary rocks; the 
lowlands—very extensive in the sovith—are mainly covered 
with alluvium. 

Mean monthly temperatures at sea-level depart little from 
80^ I'. I he south-east trades prevail in the northern summer, 
and bring a heavy rainfall to the eastern end of the island, 
with a diminishing amount westward. In the southern 
summer the monsoon blows from the north, and heavy rain 
is general, though there is less by tlie Gulf of Papua than 
elsewhere. Tlie rainfall in exposetl places is very heavy; it 
is considerable in the lowlands, but these exhibit a tendency 

to 

toward a dry season. The rivers are necessarily torrential, 
but the larger ones have their lower courses in alluvial flats. 

I he clnef are the Fly, draining to the Gulf of Papua and 
navigable for 600 miles by steam launch, and the Sepik 
(Kaiserin Augusta), up which sea-going vessels can penetrate 
for 180 miles. 

The tree limit is probably at a height of over 10,000 feet; 
rain forest prevails except where the dry season is rather 
pronounced, as on some of the plains by the Sepik and Fly 
rivers, where tall grass is common. The vegetation neces¬ 
sarily varies with altitude; there are grasses, heaths, and 
rhododendrons above the forest level, with cypress, myrtle, 
bamboos, and evergreen oaks lower down. The lowland 
forests are typically equatorial. The flora includes gigantic 
banyan-trees, tree-ferns, and rare orchids; palms are numer¬ 
ous, and grass and cane swamps, as well as sago swamps, 
occur in the lowlands, with mangroves known to be rich in 
tannin in deltaic areas. The fauna includes eightj'-four 
species of marsupials (including small kangaroos), crocodiles, 
wild boars, a number of snakes of Australian affinities, and 
birds of Paradise, for which the island is famous. 

The Papuan—dark, short, long-headed, and frizzy-haired 
—is the prevailing stock, although tribes of allied Melan¬ 
esians ' from the islands to the east are found, as well as some 
negrito groups. The isolation of tribal groups has led to a 

* Papuans and Melanesians have sometimes been grouped as Papuasians. 
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multiplirati(»n of (li.ilccts. Small-scale agriculture is carried 
oil—coconuts, yams, taro, and bananas, with sago {notably 
in the west), are grown ; the pig is both wild and domesticateii. 
\ehile lisliing—iiK hiding the liarpooning of dugong—is im¬ 
portant, Canoes are dugouts, houses freiiuently are pile- 
dw. Itings. clothes are made by beating out the bark of certain 
trees: the banana and coconut provide fibre. Pottery- 
making is general, betel-nut chewing prevalent, and religious 
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beliefs are at the sorcery level. The conditions of damp heat 
and dense forests ami the absence of any considerable labour- 
supply lead to a very low density of population (which 
appears to be declining in at least some areas) and a very 
restricted development. Among diseases that are common 
may be meiitioned malaria, dysentery, yaws, hookworm, 
filariasis. beri-beri. and pulmonary diseases. 

Dutch New Guinea. With an area of 153,000 square miles, 
this covers nearly half the island. The estimated population 
is about 250.000, of whom some 400 are Europeans or 
Eurasians. The large area contains great mountains, alluvial 
river-flats, with vast swamps in the south. Hill tribes war 
with coast tribes, using polished stone axes and bone knives, 
582 



OCEANIA AND OTHER ISLANDS 


and head-hunting and cannibalii-in exist. As sago, the chief 
food, is obtainable almost everywhere, there is little incentix'e 
to agricultural development. Commercial activity is limited 
to a few coastal districts in tlte north and the part of the 
island facing Ceram. Coj>ra is the chief article of trade, but 
wild nutmeg and the feathers of the bird of Paradise are 
also marketed. There are no settlements of any size, h'ak 
Eak, faciitg Ceram, is the most important: Merauke, on the 
south coast, has a small wharf. These have a few Malay, 
Chinese, and Arab traders. The eastern botindary follows 


the line 141® E., except where it de\ iates along the I-'ly river : 
by agreement the navigation of this ri\’er is free alike to 
British and Dutch subjects. The area is atlministratively 
under the Governor-General of the Netherlands East Indies. 


The Territory of Papua. Occupying the south-east of the 
island, this territory, administered since 1901 by the Com¬ 
monwealth,* covers 90,540 square miles, of which 2754 
square miles are islantls, chief among which are the D’Entre¬ 
casteaux and Louisiade groups. The native population was 
estimated in 1937 at 275,000, that of the non-indigenous 
poptilation as 2109, of whom 1300 were whites and some 200 
lialf-castes, while the rest were Pacific islanders from h'iji 
and elsewhere chiefly engaged in tni.ssionary work. The 
northern boundary does not reach the watershed of the 
mountains. In the south-west is the alluvial lowland round 
the Lower Ely; this river, with large deltaic islands at its 
mouth, feels the influence of the tide for 100 miles upstream. 
While soils (both volcanic and alluvial) and climate are 
eminently suited to tropical crops, the development has 
been slow. A good deal of the lowland has a dry season from 
May to November, but this would suit many crops, such as 
cotton, tobacco, and fibres. Over 200.000 acres of land are 
leased to planters,^ and labour ordinances govern the recruit¬ 
ment of natives and their conditions of service; no long-term 
indentures are allowed. The Government is now encouraging 
free labour rather than contract labour, though this policy has 
been criticized as tending to undermine tribal organization. 


' The transfer was not finally compJeted until 1906. 

* Only the Government buys land from natives, leasing it to planters. 
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Coinincn i.il plantation-^ are encouraged, and if the land be 
' 101 . 41)10 each nati\a‘ mu-'t plant coconuts or some other crop 
of economic value. I hore is a poll-tax. the net proceeds of 
which are devoted to e<lucational and welfare w’ork. 

Apart from native agriculture, there are some 300 planta- 
tion>, mainly de\’otetl to coconut-', but including also rubber. 



Fu; 15.1 Copra-OR vjs“G C$nov'so. Papua 

A ( hu i'\ hoiiM*, uiih in frt>ni. Note* typical Vapiiant, 

Cokumil'|«4liiL«. «*ikJ baiunas. 

k.W.i 


The cultivation of sisal hemp, kapok, coffee, cotton, cocoa, 
spices, and rice is little more than sufticient to demon¬ 
strate the possibility of their production. The economic 
forest resources are all but unexploited, while stock-rearing 
is of little significance. A number of luggers, chiefly from 
Queensland, engage in the pearl-fishing, while trochus-shell 
and beche-de-mer both figure in the exports; these fisheries 
are associated with the reefs and cays that are found off the 
coast. Gold has been important, but alluvial deposits have 
been largely worked out; besides on the mainland, it is found 
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in the Lo^li^iacIe and Wooillark IslaiKi«. Near Port Moresby 
a promising copper-tiold has been closed down owing to low 
prices. Osntiridium is sometimes found witli gold, and other 
miiierals, including coal, are known ; oil-prospecting has not 
hitherto disclosed payable quantities. The large water-power 
resources are untouclied. 

The Louisiade group consists of niore than eighty islands, 
generally bordered by coral reef>. They are forested. A 
little gold comes from ragula, the largest of them. 

I'our ports of entry share the import trade; they are Port 
More-'by, Samarai, Woodlark Nland, and Daru. Port 
Moresby, situated on a good harbour, in a somewhat dry 
atul unproductive area, is the administrative headquarters, 
and has a montldy steamer service with Sydney. Daru is the 
chief centre for tlje pearl-lisheries. Coastal shipping services 
are important. Imports in 1036-37 amounted to £452,000, 
and were chiefly made up of miscellaneous foodstuffs and 
manufactured gootls derived from Australia; exports were 
valued at £419.000. of which copra provided £153,000, rubber 
nearly £100,000. gold £70.000. desiccated coconut £38,000, 
with imich ^mailer values for coffee, shell, and beche-de-m(r. 

The Territory of New Guinea. This ex-Cierman protectorate 
is administered by the Comntonweallh Government as a 
C lass C maiulate under the Treaty of X’ersailles.^ It comprises 
not only the north-east of the island (Kaiser Wilhelm’s Land), 
but the Bismarck Archipelago and the western end of the 
Solomon group. The approximate total area is 93,000 square 
miles; in addition to an estimated native population of 
670,000 there are sotne 3300 British. 1600 Asiatics, and a 
number of Germans, Dutch. Americans, and Japanese. The 
Chinese arc usually artisans or traders. Missionaries are 
active in botli educational and planting work. In general 

* 1 he mandatory system ha.s three categories; (i) Class A. where help is 
to be j>iven by the mandatory until the territory can stand on its own feet 
—Palestine, Syria; (2} Class B, where the mandatorj' is allowed to 
administer i( she voluntarily accept the responsibility of promoting the 
iniateria) and moral welfare of the indigenous people—e.g.. the Central 
African territories. (3) Clas.s C. where lor convenience the mandatory may 
administer the area under its own laws as an integral portion of its terri¬ 
tories. with safeguards for the indigenous population. .All the Pacific 
mandates belong to Class C. 
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the Australian administration is working hard to fulfil the 
obligation accepted under the mandate to fit the natives “ to 
stand under the strenuous conditions of the modern world.” 
In particular it is doing much to rehabilitate the physique of 
the native; it encourages anthropological work, and although 
contract labour, chiefly engaged on ex-Gennan freehold pro¬ 
perties, is likely to remain for a long time, the Cornmonwcaltli 
is endeavouring to use the system to consolidate village 
life and raise the standard of native agriculture. 

North-east New Guinea. Including some adjacent islands, 
this covers about 69,700 square miles. The mountainous in¬ 
terior is still but little known, and the estimate of the popu¬ 
lation. 351,000, is somewhat conjectural. The coastline is 
partly fringed by reefs, and the rivers—the chief of which is 
the Sepik—though to some extent navigable, have marshy 
plains at their mouths which are unsuitable for settlement 
or for shipping. Development is confined to coastal districts, 
notably in the east, round Huon Gulf. The coastal population 
is largely Melanesian, that of the interior Papuan, and nearly 
20,000 are indentured for work, mainly on coconut plantations. 

The productions are very similar to those of Papua, but 
the plantation development is more extensive and the gold- 
production much greater, particularly owing to the develop¬ 
ment of a small but useful field in the Morobe district; this 
is the Edie goldfield, situated at about 6500 feet and 38 miles 
by air from Salamaua. Gold production was valued at 
£1,500,000 in 1936-37. The other mineral wealth is just as 
varied and undeveloped. Madang (non-indigenous popula¬ 
tion, 500) and Morobe are the principal remaining settle¬ 
ments, and the trade is mainly with Australia. 

The Bismarck Archipelago. This forms a cre.scent-shaped 
chain, cordilleran in character, and includes New Britain 
(Neu-Pommem) and New Ireland (Ncu-Mecklenburg). as 
well as other islands, notably Lavongai (Neu-Hannover) and 
the Admiralty Islands. The main island of New Britain 
covers 14,600 out of a total of some 19,200 square miles, and 
contains considerably more than half of the total estimated 
population of 140,000. The whole area is somctime.s referred 
to under the name by which it was known before the German 
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occiip.ihon, thf Nfw Hritaiii Archipelago. The mam islands 
(tluTc are a number of ‘low’ islands) are mountainous, and 
Iaif,’el\- xoli anic. New Irelaiui—separated by the St (ieorge’s 
( liatinel from New Britain—has no active volcanoes, but the 
latter possesses several, including one called the Father 
reaching 7500 feet I hough the islands are densely forested, 
a good tnany species characteristic of New Guinea seem to 
be absent, and the bird of Paradise is not found. The in¬ 
habitants are rn.iinly Melanesian, with a few minor Micro- 
nesi.an colotiies on the small islands east of New Ireland; 
apart from the belter-known districts, “man is often wilder 
than nature." 

'Mie principal ilevelopment is in the (iazelle Peninsula, at 
the e.xlreme north of New Britain; after coconuts the prin¬ 
cipal plantings are colfee and cocoa, but these are of little 
signiticance. Attention is now being given to the cultivation 
of kapjjk. On N(‘w Ireland there is similar production round 
Kavieng. Native crops include sugar, tobacco, sago, and 
cassava, but these hardly enter into commerce. Copra again 
is the chief pr<Kluction of the Admiralty Islands (about 600 
stjuare miles, with 14,000 inhabitatits), where Lorungau, on 
Manus, the largest of these, is a small settlement. The centre 
of administration was on the Ciazelle Peninsula,at Kabaul, but 
a volcanic eruption which occurrerl in 19J7 caused a removal 
to Salamaua (white population, 120). 

I he MamltUcd Solomon Islands. The Territory of New 
Ciuinea covers a portion of the Solomon Islands, including 
particularly Bougainville and Buka. The respective areas 
of these islands are approximately 3900 and 200 square 
iniles; the former has 46.000 out of a total of about 56,000 
inhabitants, of which tlie non-native element numbers only 
150- \ olcanic and mountainous (one dormant peak exceeds 
10,000 feet, but only one active volcano is known), the islands 
have a hot and liumid climate. Tlie Melanesian population 
grows bananas, coconuts, and taro. Plantation work has 
only recently been taken up. and the commerce is small. The 
principal harbours are Kieta, on the eastern side of Bougain¬ 
ville, and Queen Carola Harbour, on Buka. 

Communications and Trade. The whole area lacks any 
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large reserve of labour, and much of it is all but untouched 
by white influence. The terms of the inantlate in\’olve the 
encouragement of native agriculture; plantation development 
is therefore restricted: native production, liowevcr. is likely 
to increase only slowly. Some 20 per cent, of the copra export 
now comes from communal groves. The physical conditions 
are a hindrance to road and railway development, even if the 
administration were in a position to finance them. With 
scattered development, coastal and inter-island shipping is 
of great importance. A feature of the development of the 
New Guinea goldfield has been the use of aircraft for trans¬ 
port across mountain and forest. Communication by air is 
established between Cooktown, in Queensland, and Fort 
Moresby, thence to Salamaua and Rabaul. 

In 1936-37 the total imports were valued at /i,392.023 and 
the total exports at £2,735,765. The bulk o 1 the imports, 
consisting of many miscellaneous goods, were from Australia. 
Of the exports, gold reached £1,617.000. followed by copra 
(£985,000), desiccated coconut (£70,000), and shell (£22,000). 

The British Solomon Islands 

These, a protectorate since 1893, are physically' continuous 
with the mandated islands referred to above. The whole 
group lies between 5“ S. and ii® S., and consists of two 
parallel mountain chains of volcanic rock, with coralline 
limestone round the coast, together with smaller groups that 
are comprised within the archipelago. It seems to be rising 
steadily, and some of the smaller islands are of recent coral 
formation. Atolls and reefs are common. Of particular in¬ 
terest is Rennell Island, a rai.sed atoll in the shape of a long, 
narrow dish, which has a rim with an average height of 
400 to 500 feet and the interior lagoon 75 feet above sea- 
level. Much of the rim is of karst character, with caverns 
and sink-holes, while it plainly shows the origin of the phos- 
phatic rock so important on certain Pacific islands—the 
leaching of bird guano into the limestone. 

The total area of the protectorate is about 11,000 square 
miles. Of the larger islands Choiseul, Ysabel, and Malaita 
are in the northern chain, and New Georgia, Guadalcanar, 
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aticl Raurc) (San Christoval) in Uu* soutljcrn cliain. Numerous 
outlying islands are included, notably the Santa Cruz or 
Queen Cliarlotte j^ronp. mainly volcanic, to the east and the 
Lord Howe group (Ongtong Java) to the north ; the latter is 
really an atoll measuring 35 miles by 18 miles.^ The native 
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population, numbering 94,000, is mainly Melanesian, and 
suffers among other diseases from yaws, hookworm, malaria, 
measles, and pneumonia. I here are about 500 Europeans and 
a few’ Asiatics. 

In (juadalcanar Mount Lammas reaches 8000 feet, and on 
the larger islands there is little lowland; the northern coast 
of San Christoval possesses the largest stretch. The climate 

' Tins should not be conlused with Lord Howe Island, the dependency 
ol New South Wales (see pp. 227-2i8). ^ 
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is of the equatorial oceanic type, witli a heavier rainfall wlu-n 
the north-west monsoon blows (from December to Aj^ril) 
than when the south-east trades prevail. Mean monthly 
temperatures throughout the year are a degree or two above 
So' F.. and the highest elevations may ha\e up to 200 inches 
of rain. Dewastating hurricanes are unknown. The forests 
are but little worked, and it is of interest as showing an 
Australian type that the kaviri pine occurs in the Santa Cru/. 
group Mangrove-swamps occur along parts of the coast, 
and these islainls show the most easterly e.xtension of the 
crocodile. 

The soil is generally fertile, and much land has been cleared 
for coconut plantations; this is the principal interest, but 
bananas ami pineapples are also cultivated. I'he native 
j)opuIation suj)])lics tlie labour, of which there is a scarcity. 
Malaita is the most j>opulous island, and from it comes most 
of the plantation labour ; some 3500 workers are employed. 
'I'lie forests yield ivory-nuts and a little timber, and trochns- 
shell and beche-de-mer are collected. 

'I'here are only paths and tracks—no roads and no railways, 
nor any cable or telegraph system. Coastal tratlic is very 
important, anti a six weeks’ service is maintained with Aus¬ 
tralia. The administrative centre is Tulagi. In 1937 
imports—mainly miscellaneous goods, including foodstuffs, 
drapery, bags and sacks, and tobacco, chielly from Australia 
—were valued at £198,000 and exports at £331,000; the 
latter included copra (£285.000), trochus-shell, ivory-nuts, 
and a little timber. 


The New Hebrides 

Continuing the line of the Solomon Islands, this group, 
which also shows a double chain, runs north-north-west to 
south-south-east, for 440 miles. Some eighty islands, high 
and low, are included, with a total area of 5700 square miles; 
Espiritu Santo, in the north, is the largest, 1500 square miles 
in area. The high islands are volcanic, and are marked by 
raised coral terraces found as high as 2000 feet; several 
active volcanoes are found among the smaller islands, and 
there was a violent eruption on Ambrym in 1929. The 
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maximum elevation is 6169 feet. The islands are under the 
joint control of the British and French ; there are safeguards 
for both groups of nationals, as well as for the natives. In 

practice the administra¬ 
tion is not very satis¬ 
factory. The native 
population is predomi¬ 
nantly Melanesian, and 
during the nineteenth 
century provided much 
of the Kanaka labour 
for Queensland and else¬ 
where ; it now numbers 
about 40,000; there are 
about 1200 whites (near¬ 
ly four French to one 
British), and of some 
2030 Asiatics all but a 
lew have opted for the 
French regime ; these in¬ 
clude more than 1800 
Tonkinese, imported as 
labourers on plantations 
of French ownership. 
The natives suffer con¬ 
siderably from a num¬ 
ber of diseases: as each 
usually possesses a small 
coconut plantation, the 
local labour-supply is 
limited, although some 
are employed under contract. Educational work among them 
is confined to missionaries. 

The climate is enervating for Europeans; the islands lie 
mainly between 14® S. and 20* S., and have temperature and 
rainfall conditions similar to those of the Solomons; hurri¬ 
canes .ire occasionally e.xperienced. They are heavily for¬ 
ested, and on one island kauri pine—formerly worked—is 
found ; some sandalwood is obtained. The fisheries include 
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becJie-de-mer, pearl shell, and tortoiseshell. 'Ihere is little 
evidence of mineral wealth. The livestock includes a fair 
number of sheep. 

Some 50,000 acres are under cultivation, the bulk being 
in French hands, as the French have the advantage of Ton¬ 
kinese labour. The soil is generally fertile, and wliile the 
greater part of the acreage is under coconuts, the French 
planters are paying considerable attention to cocoa, cotton, 
and coffee. Sugar and tropical fruits are also cultivated, as 
well as maize and vanilla. 

There are few good roads, and as oversea trade concen¬ 
trates on Vila (on the island of Efate) the coasting trade is 
considerable. Most of the oversea and coasting trade is done 
in French ships. The j>rincipal export is copra, of which only 
a small proportion is grown by the natives. Imports in 1937 
were valued at £153,000, and included a variety of provisions 
and manufactured goods, largely sent from Sydney, and 
wines and spirits from France. Exports reached nearly 
£150.000, and included copra (£101,000). cocoa (£30,000). 
coffee (£14,000), and smaller amounts of trochus-shell, sandal¬ 
wood, hides, and coconuts. The British share of the total 
trade is about 35 per cent. 


New Caledonia and the Loyalty Islands 

The Loyalty Islands, the Isle of Pines, and a number of 
smaller groups are dependencies of New Caledonia. The 
islands are French, annexed in 1853 following chaotic condi¬ 
tions connected with trading, exploitation, and missionary 
activity. New Caledonia was for long u.sed as a penal colony, 
which hindered development. The convict element is de¬ 
clining, for transportation ceased about 1900, and it seems 
that the rapid diminution of the native population has been 
stayed. New Caledonia itself, a high island lying between 
20° S. and the Tropic of Capricorn, allows European accli¬ 
matization relatively easily. Central New Caledonia is moun¬ 
tainous and reaches 5415 feet. The Loyalty Islands are 
recently elevated coral islands, with a maximum height of 
250 feet. 
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New Caledonia is 24S miles long, and covers, with the 
Loyalty Islands, 8548 square miles. The total population 
numbers over 53.000, of whom half are natives (Melanesian, 
with a small PolyneMan adrni.xture) and 17.000 (including 
the convict clement) are whites. New Caledonia itself is 
characterized by deep valleys, torrential rivers, and small 
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deltaic plains, while a great barrier reef lies off the west and 
east coasts. 1 he climate is cooler and healthier than that of 
the New Hebrides; no month is absolutely rainless, but the 
hot season is the wet season. Dense forests cover only a 
imited and a large proportion is grassland or bush 

country. Jlalf the area is mountainous or waste land. The 
flor.i contains both Polynesian and Australasian elements; 
the Isle of I ines obtained its name from the araucaria, which 
IS common there; it formerly yielded sandalwood. 

The principal cultivation is coffee, but copra, cotton, cas- 
ava. sugar, bananas, pineapples, vanilla, tobacco, and 
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maize all recei\e attention, while the pastoral l.iml -viipport' 
106,000 cattle, ii.ooo ^oats, ii.ooo pi^'''. an<l ^000 -h<-fp 
But the special intt-rest of the i-laiul in H'- niiiieial wealtli 
Arcluean rocks are exten''ivelv (kweloped in tlu- north-e.i't. 
and ancient eruptive rocks, larj^elv •'erpentiiu-, <()\>'r two- 
thirds of the island- 1 hese ha\e a rich tniiu-ral content Die 
principal metal forinerl)’ worked wa.s nicki-1 i^''peci.ill\' \ahi- 



no 159 New Caledonia; Convicts wokkino in the 

Nickkl-.mines 
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able because free from arsenic), but more recently dirome 
ore has become important. These, with iron and cobalt, are 
found in the igneovis rocks, while copper and gold are found 
in the Arclnean areas. Otlier known minerals include lead, 
antimony, cinnabar, and manganese. Two reducing furnaces, 
as well as power from a hydro-electric undertaking, deal 
with the nickel. Other local industries include mcatworks 
and mills for dealing with coffee and cotton. 

There are few good roads, thotigh a motor-road service 
runs from Noumea to Bourail. A twenty-mile single-line, 
nanow-gauge railway runs from the former place to Pait.i; 
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It is prcposfc! to continue it to Bourail. Noumea (population 
10.000) was f(»un(led in 1854 under (he name of Port du 
I ranee: it lies toward the south of the west coast, and, 
with an excellent harbour, concentrates the oversea trade; 
It lias the advantaj;e of regular connexion with Sydney.' 
Imports m 1937 (at 125 francs to the pound sterling) were 
valued at £820.976; they included wine. coal, flour and 
rue; exports reached £834.436. and consisted principally of 
nickel, chrome ore. phosphates (coming chieJlv from some 
small dependencies lying beyond the Loyalty Islands) 
copra, and coffee, 

l‘he Loyalty Islands, composed of coral, lie to the north¬ 
east; they number nearly sixty, and have a total area of 
about 800 scpiare miles, the bulk of which is comprised in 
the three large islands of Mare. Lifii, and Uvea. Lifu is the 
largest of these; Mare is of interest in showing three stages 
of elevation; Uvea is an atoll. Copra is the leading product. 

OtluT dependencies include the Wallis Archipelago, nortli- 

east of I iji. Covering only 40 square miles, this group has 

4200 inhabitants. A good deal of copra is produced for 
export. * 

Fiji 

This important group shows (he most easterly extension 
of Melanesia. It lies between latitude 15*8. and 22® S. and 
longitudes 178® W. and 177® E.. so that the i8oth meridian 
passes through the group, llie time question is settled by 
a local enactment putting the whole group into east longitude 
for Uie purpose, the legal time being twelve hours in advance 
of Greenwich. It is .stated that the ‘bent meridian’ was 
introduced because a planter on one of the islands tried to 
evade the prohibition of Sunday labour by working his men 
on one side of the meridian 180® on one day and on the other 
t^he next. The incidents which led to the British annexation 

to earlier in this chapter. The Governor 
of Hji IS also the High Commissioner for the Western Pacihe, 
g^th^jurisdiction over all the islands that are specifically 

The 250 islands of the group are scattered roughly in a 
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ring enclosing the Koro Sea. I he eastern islands are small, 
and the greater part of the area of 7083 square miles is com¬ 
prised in \ iti Leva (4053 square miles) and \’anua Levu 
(2130 scptare miles). ()ther considerable islands are Kanda\’u 
and la\euni. while the grouj> aKo includes Rotuma, lying 
some di''tance to the north. Only about eighty islaiKls are 
inhabited. I he tjative population is Melanesian, but includc.5 
a notable l’ol\-nesian element ; it is much smaller than for¬ 
merly; aj>art from other contributory causes, a thinl of the 
inhabitants died from an epidemic of measles in 1875, 
Shortage of indigenous labour (see p. 37()) led to the intro¬ 
duction of Indi.tns. who now dominate the commercial 
production. In December 1037, ^tn estimated popula¬ 

tion of 205,397, there were 90.5<t5 b'ijians, 89,333 Indians, 
4238 Europeans, and 1837 Chinese; the island of Rotuma— 
sinall anti densely poptilatcd—hatl 2900 natives. 'Fhe 
Fijians are now increasing, but at a less rapid rate tluin 
the other elements in the poptilation. Influenza, pneumonia, 
and tuberctilosis are added to the diseases common to Iropiical 
islands in the I’acilic, and there is a leper segregation on 
Makongai. 

The islands, except for a few atolls, are essentially vol¬ 
canic. and contain much tuff intcrstratified with Tertiary 
limestoiu* and all resting on limestone. An interesting feature 
is the existence of a granitic plateau—believed to be a horst 

^^in the south of Viti Levu ; this is known to contain various 
minerals, including gold and graphite. There are hot sj)rings 
north of Suva and on \ anua Levu, while earthquakes some¬ 
times cause destructive waves. Professor M. Davis has 
jiointed out, as tending to support Darwin’s view of reef- 
formation, that on the south-west of \’iti Levu and the south 
of Vanua Levu there arc raised reefs and fringing reefs, but 
no barrier reefs offshore, while on the north and north-west 
of \ iti Levu there arc offshore barrier reefs, but no raised 
reefs. Ihe volcanic islands are mountainous, and Mount 
\ iclona, on \ iti I-evu, reaches 4500 feet, while 4000 feet is 
also e.xcecded on lavcuni. Heavy rainfall has led to the 
devolopmetit of very fine scenery, and numerous rivers, 
utili/ed for irrigating deltaic areas, are found, notably the 
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R<'\va and Sin^'.itoka. on \'iti Levu. and the Ndukrti. on 
\ anua L^n u 

Mean monihI\’ t«TnpiTaturis range troni 74 1 lo F.. 
and no plate has a niean rainfall below (>4 iiu In', that ol 
Miva is I17 inches, l lie main i^lainD he alhuart ihe '.oulli- 
east trades: the rainf.ill i.-. heaviest from November to April, 
brought {)leniifiilly b}- tlie jirevaihng \vlnd^, especially to 
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the windward side of the islands; hurricanes occur occasion¬ 
ally in surnnu’r. Hie hills show temperatures modilied by 
altituch’, and have a greater rainfall; the atolls, however, 
show relatively small rainfall. Dense jungle covers the ex¬ 
posed sides of tlie mountains, but sheltered lowlands are 
grass-covered, and largely utilized for cultivation and cattle- 
rearing. The coconut is characteristic of tlie coastal districts, 
and many coastal mangrove-swamps have been reclaimed 
for sugar-cultivation. Sandalwood, once an important pro¬ 
duction, has now to be protected. 

The volcanic soil is very ricli, as also is the deltaic land. 
Especially notable is the Kewa plain—the largest in Fiji— 
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and Ihe plain of the Xdrekeli. The physical conditions 
favour intensive development; this is mainly in the hands 
of Indians. These are now a body of small farmers respon¬ 
sible for most of the su^ar and practically all the rice, maize, 
and cotton that are {iiown. I hey are also traders and store¬ 
keepers, notably in Suva, and only a few are available for 
contract labour. While the I'ijians live in small towns and 
villages, the Indians have their own settlements; there is 
no intermarriage. The Fijians own almost all the forest land, 
and are essentially agriculturists; they grow yams, taro, 
manioc, sweet potatoes, plantains, and breadfruit for food 
with rather primiti^•e implements, most of the coconuts and 
bananas produced being for profit; they are now taking up 
sugar-cane, but this development is himlered by the present 
low price of sugar. There are a good many company planta¬ 
tions, and rubber-growing has been attempted, while a 
beginning has been made with pineapples in one or two areas. 
1 he maize and rice are grown for local consumption, and the 
development of crops other than sugar is being encouraged 
because of the danger of too much dependence upon tliis 
dominant production. 

1 he importance of (io.vernmont supervision and research 
is well illustrated in the case of copra. The Government 
supervises the coconut plantations, and has been responsible 
for introducing a tly parasitic upon the purple moth that a 
few years ago was devastating them. Scale insect—another 
fruitful source of trouble—is being brought under control 
u ith the assistance of an introiluced ladybird. The adminis- 
tration controls the export (pialily of the bananas, and has 
a cotton research station on the Singatoka river; the attempt 
is being made to revive this industry on the basis of a New 
Guinea variety. 

The cattle industry is of growing importance; there are 
some cattle, and while these arc mostly beef cattle, 

a recent dev'elopment has been the growth of a dairying 
industry, so that the islands are now self-supporting in 
butter. ( attle are used as weeders on coconut estates, also 
for draught purposes, while there are 11,500 horses, donkeys, 
and mules. Trochus-shell is collected. Although mineral 
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veins are known, they are not found in commercially ex¬ 
ploitable quantities. 

Under the principal crops there were in 1936-37 the follow¬ 
ing areas; coconuts, 131,000 acres; sugar, 49.000 acres; rice, 
10,000 acres; and bananas. 2500 acres. Industry was repre¬ 
sented by a nvimber of mills and factories devoted to sugar, 
rice, copra, butter, and other products, while a meat factory 
is a recent innovation. Tourist traffic has growing import¬ 
ance. 

Native opinion is expressed through a Great Council of 
Chiefs, and education is compulsory, though there is generally 
only a choice of subsidized denominational schools. The 
better-educated I'ijians often till administrative and clerical 
posts, and some are doctors and magistrates. I he Govern¬ 
ment is paternal in character. 

Suva (population, about 13.000, including 1750Europeans), 
on the south-east of Viti Levu, is the capital, and possesses 
a good harbour. It is the port for oversea shipping, and is 
in direct cable communication with Canada, Australia, anti 
New Zealand. There are regular steamer services to Sydney 
and Vancouver, calling at Auckland and Honolulu, and v/u 
Samoa to San Francisco. Levuka, on the east of Ovalau, was 
the former capital, and Lautoka, on the north-west of \’iti 
Levu, is of growing importance. Of nearly 2000 miles of 
roads, 350 miles are available for all-weather motor-trans¬ 
port. There is a private narrow-gauge railway along the 
west coast of \'iti Levu. 

Imports in 1936 were valued at £1.353.021 (£1.132,691 in 
1935) and exports at £1,923,808 (£1,631,181 in 1935). Iliere 
has been some recent revival in the value of the total trade, 
which is mainly dej)endent on the price of raw sugar. Im¬ 
ports were chiefly foodstuffs, textiles, hardware, machinery, 
oil. timber, and coal; foodstuffs came chiefly from Australia 
and New Zealand, general imports from the United Kingdom, 
oil and hardware from the United States, and fish, motor¬ 
cars, and timber from Canada, while Japan sent cheap cotton 
goods. Australia is the chief supplier of imports. Among the 
exports sugar led at £1,251,000, much being sent to Canada; 
copra, sent largely to Australia, the United Kingdom, and 
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Europe, was next, at /367,ooo; and bananas, exported 
chiefly to New Zealand, ranked third, at £72.000. 


Micronesi.\ 

Mainly north of the e<iuator and west of longitude 180* 
are many small islands (hence the name), the size of which 
is perhaps due to the greater or more rapid subsidence of the 
Northern Pacific. X’olcanic rocks are chiefly found in the 
Mariana or Ladrojie Archipelago; the remaining islands, 
principally the Caroline, Marshall, (Jilbert, and Ellice groups, 
thougli scattered over a large area, are mostly atolls. The 
Micronesian population contains tlifferent elements, and 
Malay, Mongol, Melanesian, and Polynesian characteristics 
are to be distinguished in different ]>arts of the wide area. 
This gives rise to different shades of skin colour, but generally 
complexions arc dark aiul stature short in comparison witli 
those found in Polynesia. The Micronesian language, like 
that of Melanesia, but unlike that of Polynesia, shows a large 
\ariety of distinctive dialects; its main relationships are 
Polyne^ian, but there are also Malay afhnities. 

The Ladrones, Carolines, and Marshalls are administered 
under mandate by Japan, thoxigh in the first group the 
United States jiossesses the naval and cable station of (iuam. 
Here particular attention will be directed only to the Gilbert 
and I’dlice groups and one or two islands which He immedi¬ 
ately adjacent to or south of the equator. 


Gilbert and Ellice Islands 

These, after a chequered history connected with trading, 
kidnapping, and tlisease, became a jirotectorate in 1892. 
They lie between 172* E. and 180® longitiule; the equator 
cuts the (iilbert group, and tlie Ellice Islands are a few 
degrees south ; together they form a chain 800 miles long. 
The colony, which is under the High Commissioner of the 
Western Pacific, now includes Ocean Island, the adminis¬ 
trative headquarters, and three small Polynesian islands far 
to the east—Washington, Fanning, and Christmas Islands. 
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Fanning Island is the most important of the three, being a 
cable station and producing copra. Christmas Island is the 
largest atoll in the Pacific. 



Fig. 162. Tarawa Island—Gilbert Group 

This is the cbiel croUc oi the Ktoup. aiic) is ^ typical atoll lying 
a tew degrees soutn of the e<|ualor. 

ifaud on a mop in 4 Cotonusl Offuf 

The Gilbert Islands number sixteen and the lillice Islands 
nine; they are all atolls, 5 to 50 miles long, the islets of 
which mostly rise about 15 feet above sea-level and are some 
5 furlongs in width. The total area is 180 square miles. 
Despite a heavy rainfall, there are no rivers. They have an 
oceanic climate, with pleasant and bracing north-east trades 
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from Marcli to October and rain and tropical gales for the 
reM of the year. The rainfall is very variable: the annual 
average exceecK loo inches, but as little as 3 inches has been 
known on some islands. Ocean Island (lying a little south of 
the equat<)r. to the west of the Gilberts) had barely 13 inches 
in the yc'ar njjq ^5 and 128 inches in the following year. 
I he total native population (wliich on the Ellice group is 
P<»lynesian in character) was 33.000 in 1931. and is increas¬ 
ing, 1 uberculosis, attributed to the adoption of European 
dress, is common. Of 270 Europeans and 440 Asiatics, 130 
Europeans and 400 Asiatics are on Ocean Island. 

1 lie soil is sandy, poor, and porous, water having to be 
conser\ed in tanks; the coconut plantations are entirely in 
flu* hands of the nativc>. atul yieUl small and inferior copra; 
ellorts are being made to improve the quality. The natives 
laboriously cultivate babai, a coarse edible tuber, for food. 
Much more important commercially are the phosphate 
deposits of Ocean Islatul, which, workeil by Gilbertese and 
( hinese labour, are very productive. Apart from storage in 
refrigerators at Ocean aiul Fanning Islands, no fresh milk, 
butter, meat, fruit, or \’egetables are available locally. 
1 arawa is the ilistributing centre of the (iilberts and Funafuti 
of the h.llice group. Imports (chielly provisions, machinery, 
coal, building materials, and oil) were valued in i()36-37 at 
I iq.ooo ami exports at ^450,000 ; more than three-quarters 
of the latter were phosphates and the rest copra. 


Nauru or Pleasant Island 

Nauru lies west of Ocean Island, arul is an oval-shaped 
and probably slightly elevated atoll 12 miles in circumference, 
with an area of 8 square miles; it is fringed by a reef. 
I he pojnilation totals 3097, and consists mainly of Nauruans 
and Chinese, with 194 Europeans. A belt of fertile land 
planted with coconuts rises to a low plateau, which overlooks 
an almost fresh-water lagootj. The low plateau has the rich 
phosphate deposits which yield (formerly witli a little copra) 
the e.xports of the island. Previously German, it is now 
atlministered as a British limpire mandate, shared by Great 
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Britain, Australia, and New Zealand. Phospliate*j)roduction 
is vested in a Commission, and the three Governments may 
share the output according to their respective requirements. 
In recent years some 70 per cent, has gone to Australia, and 
almost all the rest to New Zealand. A proj)orti()n of the 
royalty paid on the phosj)hatc-production is earmarked for 
the benefit of the indigenous pojiulation. Imports in 1937, 
chiefly foodstuffs and machinery for working the phosphate 
deposits, reached ;£i 16.000. E.xports, which consisted en¬ 
tirely of phosphates, were valued at £411,000. 


PoLYNnsr.\ 

This division covers a very large area, anil includes as its 
principal chains the Hawaiian or Sandwich Hlands, and the 
'fuamotu or Low Archipelago; other important groups are 
the Tonga (Friendly), Samoan, Tokelau (L'nion), Phoenix, 
Cook, Society, and Marquesas Islands. They include both 
high and low islands, the Tuamotu Archipelago being note¬ 
worthy among the latter. The Polynesians, happy and light¬ 
hearted in temperament, are distinguished by their light 
skins and tall and handsome physique. The stability of their 
language is illustrated by the fact that Maoris and Hawaiian 
islanders have been able to understand each other. Charac¬ 
teristic native cultivation includes, apart from coconuts, 
breadfruit, taro, anil yams, while from a j)epper-like root 
kava, an intoxicating drink to which the Polynesians are 
addicted, is made. Politically the United States control 
Hawaii and Eastern San>oa; France possesses the Marquesas, 
Tuamotu, Society, and Austral groups; New Zealand ad¬ 
ministers the Cook and Tokelau groups and (under mandate) 
Western Samoa; the rest of Polynesia is almost entirely 
British. Here only Southern Polynesia will be considered. 


The Tonga or Friendly Islands 

This group, originally discovered by Tasman, has been a 
British protectorate since 1900; it lies in west longitude, 
east-south-east of Fiji, on the submarine ridge that carries 
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the Kennadec Elands and New Zealand. Although it is in 
west kmgitude, h'ijian time is kept. Tliere are four maitt 
i^ronps, an<l most of the inlands are of coral formation, 
altlu»ugh in the west is a chain of small volcanic islands, 
some of <'onsiderable ele\ ation. Several have bei-n active in 
recent years, an<l of particular interest is I'alcoti Eland, 
which has appeared ami disappeared several times since 
iS(»5, wiien it was found to be 153 feet aboN'e sea-level and 
composi'd of lava, x’olcatiic ash, and cinders. Bv it was 

all washed awa\‘. but it has been an island on and off sev eral 
times since. Another islaml of interest is Niuafo'ou, the 
crater of a dormant volcano; almo'^t circular in shape, it is 
about «) miles in circumference; the ring of land, which rises 
to between 300 and boo feet, encloses a lake the surface of 
which is ()5 feet above sea-level. The largest island is Tonga- 
labu of coral—covering 125 square miles out of a total area 
of 250 stpiare miles. The larger islands rise to several Imn- 
dretl feet, and are undulating in character. Mean monthly 
temperatures vary from 72° F. to 80* F. South-easterly 
winds ])revail from May to October, which period is relatively 
cool and dry ; violent winds from the opposite quarter occur 
earlv in the vcar, when it is hot anti moist. The annual 
rainfall varies frotn bo to 100 inches. 

I'he native population of 32,000, chielly on the large 
islands, is increasing; there are some 450 Euro]>eans. The 
natives, nearly all connected with some Christian Church, 
produce much copra for export, in atltlition to yams, bananas, 
ami arrowroot for local consumi>tion. The administrative 
centre is Nukualofa. Imports in 1937 amounted to £'137,000, 
am! included miscellaneous foodstuffs and other goods; 
exports, practically all copra, reached nearly £163,000. 

To the north of the Tonga group lies the Tokelau or Union 
group, and farther north still, a degree or two south of the 
equator, the Phoenix Islands. The latter group comes within 
the jurisdiction of the High Commissioner of the Western 
Pacilk: it consists of eight small coral islands, covering 
16 square miles and carrying a population of 60 imported 
labourers, who work on coconut plantations. They lie on 
the Great Circle routes Sydney to San Francisco and Fiji 
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to Hawaii. The Tokelau group was handed to New Zealand 
in 1896, and is administered from Samoa. It consists of 
three groups of coral islands, covering 4 square miles, with 
about 1170 natives producing copra. 


The Samoan or Navigator Islands 

This group, stretched out from west to east, consists of 
nine islands (with a number of mere islets), only two being 



Fig. 163. Thh Samoan Islands 


of considerable size. They lie in about 170® \V. longitude 
and 14° S. latitude. After tribal quarrels the intervention 
of Britain, Germany, and the United States resulted about 
1878 in each obtaining privileges; by agreement in 1889 
these Powers guaranteed the neutrality and independence 
of the islands. Further native troubles led to another agree¬ 
ment in 1899-1900, by which Britain waived her claims anti 
left the bulk of the group to Germany, while Tutuila and 
other small islands of Eastern Samoa went to the United 
States. Following the Great War, Western Samoa was 
assigned under mandate to New Zealand. 

With one exception the islands are volcanic, and the larger 
ones lofty, with barrier reefs. Slightly nearer the equator 
than Fiji, they have a similar climate, receiving much rain 
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from the prevailing >outh-east trades. Pago Pago has a 
mean anmial rainfall of nearly 200 inches. Hurricanes may 
do considerable damage. The total area is about lOoo square 
mili». and the total population about 53,000. 

The Territory of Western Samoa. This covers four inlands, 
including the largest ones, and a number of islets. Savai'i 
has an area of 703 square milc'^, and rises to over Oooo feet; 
L'i)olu is less mountainous and more productive; its area is 
430 sqviare miles. 'I'he j><)pulation numbers about 56,000, 
mostly Samoans, who are now gradually increa.sing; there 
are also 3000 Ivurojieans and half-castes, and rather more 
than 600 indentured labourers, ehietly Chinese. The Poly- 
ne-'ian pojiulation. charming, light-hearted, and tempera¬ 
mental. has set New Zealand a dilTicult problem in this her 
most serious attemi>t at what is known as 'colonial govern¬ 
ment." The mandatory, which subsiili/.es the local revenue, 
in carrying out the obligations of Article 22 of the N’ersailles 
I'reaty, with perhaps some lack of appreciation of the 
psychologN’ of the people, some years ago met with stubborn 
passive resistance on the part of many Samoans, who actually 
organized their own taxation, while refusing that due to the 
(ioverninent. An agreement on administrative problems w’as 
made in i()36 with the Man, a political organization represent¬ 
ing the native point of view. 

Mo^t of the land is left to the natives, but an area of .some 
35,000 acres is in company or j^rivate hands and in part 
developed, while some 5000 acres of mission holdings are 
also ])artly planted. The principal product is copra; the 
Samoans work a very large acreage of coconut jilantations, 
bananas and taro being their otlier chief interc.sts. With 
indentured labour on plantations, copra is again the chief 
product, but there is a substantial area under cocoa—some¬ 
times planted with rubber—and a small but increasing 
amount under bananas. A few acres arc experimentally 
under cotton. Apia, on Upolu, is the port for oversea trade; 
regular communication is maintained with New' Zealand. 
The imports, of a miscellaneous character, amounted in 1937 
to £214,000, New’ Zealand being the leading supplier; exports 
reached £282,000, of w’hich copra, sent mainly to the United 
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Kingdom and Western Europe, accounted for £160,000, 
cocoa for /57,ooo, and rubber for a smaller amount. 

American Samoa. More than half of the total area of 76 
square miles i.s occupied b}’ Tutuila, which contains rather 
more than two-thirds of the total population of 10,000. 
Copra is the leading economic intere.'t, and provides the only 
export, although taro, breadfruit, \ams, pineapples, oranges, 
and bananas are produced. Pago Pago, on the south of 
Tutuila, in a cleft hanked by wooded volcanic crags, is not 
only one of the most beautiful harbours in the world, but the 
best port of Samoa, a naval station, and an important port of 
call for vessels on the Fiji-Honolulu route between Australia 
and Western North American ports. (See Fig. ii.) 


The Cook Islands 

This group, lying in the longitude of Hawaii, about 20° S. 
latitude, has been a dependency of New Zealaml since 1901, 
when it was handed over by the British Government. It 
includes for administrative jnirpo.scs Niue or Savage Island 
(which is actually nearer the Tonga group), as well as Mani- 
liiki and Suwarrow—the latter uninhabited—lying to the 
north of the main group. Containing thirteen inhabited 
islands, mostly atolls, the group covers a total area of about 
200 square miles, with a population of about 12,250. Raro¬ 
tonga (5000 inhabitants) and Mangaia are both of volcanic 
formation, the former rising to 2100 feet and having abun¬ 
dant rainfall and vegetation. Niue, carrying q2oo inhabi¬ 
tants, is an atoll. The island of Palmerston is of interest as 
having been sighted by Magellan. 

Production is concerned largely with copra, but fruit¬ 
growing, especially for the New' Zealand market, has made 
considerable strides, and the leading export is now oranges, 
while bananas and tomatoes are extensively grow'n; other 
citrus fruits do w’ell, and coffee is met with in Rarotonga. 
Coffee is al.so grown experimentally in Niue. Pearl shell is 
important in some islands, notably Manihiki and longareva 
(Penrhyn), the latter lying 300 miles north-east of the former. 
Educational w'ork both in Government institutions and in 
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nii-'-'ioci ^cl)ools is well developed, and the export 
trade in fruit MJper\'iscd bv (lovernnient in>.j>ectors. A 
feature of intere>l is the exj)ort of woven hats and basket- 
\sare from Niue. 

Mo>t of the trade is with New Zealand. Imports in 1937 
were \ alued at £'()9.()oo ; exports, which reachetl £6<),ooo, in¬ 
cluded oranjies (£26,000). copra (£23,500), bananas (£'11,000), 
and tomatoes (£8000). 

North-east of Manihiki are a number of small British 
islands of coral formation ; thev lie within a few degrees of 
the equator, and include Starbuck Island (uninhabited) and 
Malden Island. The latter, co\ering 35 square miles, pos¬ 
sesses a consitlerable ilej)osit of guano. 


French Establishments in Oceania 

Scattered over a large area itt the Southern Pacific, and 
roughU’ centring on 15® S. and 140® are a number of 
groups iircdominantly French; they have mostly been 
French since 1842. The most northerly is the Marquesas 
group, sontli of which stretches the Tuamotu or Low Archi¬ 
pelago, consisting of some eighty coral islands; the other 
groujis are essentially volcanic. The high islands are gene¬ 
rally fertile, well-watered, and forested; copra and mother- 
of-])earl are typical products of both these and the low 
islands. The high islands e.specially are susceptible of much 
greater tropical development, btit lack of labour is a serious 
difj'iculty. The total area is estimated at 1520 square miles, 
and the population at 43,600. of whom a third are in Tahiti. 
The indigenous population numbers 30,000. while there are 
about Cooo Europeans (mostly I'rench), 4000 Chinese, and 
a few Annamese and others. 

The Marquesas Group. These volcanic islands, rugged and 
mountainous, cover 480 square miles, and possess only 2400 
inhabitants. Few groups in the Pacific show such a decline 
in numbers and such degeneration in moral as does this. 
Copra, a little cotton, and a fungus cultivated for the Chinese 
market constitute the chief economic interests. Nuka-hiva 
is the largest island. 
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The Tuamotu Archipelago. These eighty’ coral i>laiuls and 
adjacent islets, totalling 330 square iiiile.s in area, run in two 
parallel lines from north-north-we.st to south-south-east. 
The population somewhat e.xceeds 4000, ami is chiefly en¬ 
gaged in producing copra and collecting jjearl >hell. Phos¬ 
phates are e.xtcnsively worked on Makatea, an island with 
about 1000 inhabitants. The atoll of .Anaa is another 
jtopulous island. 

South-east of the Marquesas are the elevated Gambier 



Fic. i6^. Tahiti 


Islands, covering a few square miles, with some 1600 in¬ 
habitants, engaged particularly in the pearl shell industry. 

The Austral Archipelago includes the lubuai Islands, vol¬ 
canic and fertile in character, with the Rapa group to the 
south ; rather more than 100 square miles in total area, they 
carry some 3000 inhabitants, chiefly occupied in cultivation. 

The Society Islands comprise Les lies du \ent (the Wind¬ 
ward group), containing Tahiti (600 square miles, 19,000 
inhabitants) and Moorea (50 square miles, 2300 inhabitants), 
and Les lies sous le A'ent (Leeward grouj)), a number of 
smaller islands, with 9600 inhabitants. The islands are vol¬ 
canic and mountainous, surrounded by coral reefs, and with 
a considerable rainfall, some brought by violent hurricanes, 
they are picturesque and well forested. The largest and most 
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pr>|)ul(tn'« is Tahiti, from wliich Captain Cook observed the 
transit of \ enu'- in 1769. This island consists of two monn- 
tainovis pcnin-'iila'i—the larger reaching nearly 7500 feet and 
the sinalh-r a height exccetling ^ooo feet—joined by a narrow 
i'thmu'' Spnrs eiiclo'-e fertile valleys and small plains. Tlte 
principal development is round Papeete (8500 inhabitants), 
whicli is situated on the sheltered north-west coast, anti has 
become one of tlie main centres of Pacific Ocean traffic and 
trade. Co]>ra is the chief jirotluct, but sugar-cane is impor¬ 
tant, and bananas, oranges, anil other fruits are cultivated. 
The climate is suitetl to cocoa, coffee, cotton, and other 
crops, of which, however, there is little development. The 
production of vanilla has declined in recent years in com¬ 
petition with that from Matlag;iscar and the Comoro Islands. 
Pearl shell is collectetl, anti there are a few factories devoted 
to sugar-rtdining and rum-distilling. 

Communications and Trade. Oversea trade centres on 
Papeete, which has regular comimmication with Australia, 
New Zealand, and San I'Tancisco. Inter-island shipping is 
necessarily important. Imports, chiefly textiles, foodstuffs, 
and hardware, were valuetl in 1937 ^426,280 : exports, con- 

‘‘isting chiefly of copra, phosphates, pearl shell, and vanilla, 
reached ^433.39^* 

Pitcairn Island 

This British island. 25*8. and 130® W.. lying south-east 
of the Low Arcliipelago, has a certain historical interest. 
Discovered in 1767, some liouuty mutineers and their 
Tahitian wives occu])ied it in 1790. They were removed, 
owing to over-population, to Norfolk Island in 1856, but a 
number returned a few years later. The islanil is rocky, but 
fertile: it covers 2 square miles, and lias about 210 people. 
A variety of crops is grown, including yams, sweet potatoes, 
oranges, bananas, and arrowroot, while goats and jioultry are 
kept. The inhabitants are Seventh Day Adventists, converted 
in the eighties. Communication with ships is established by 
canoe from Bounty Bay, one of the two possible landing- 
places for boats. The island lies on the route of steamers 
betw'een Europe and New* Zealand x'ia the Panama Canal. 
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CHAPTER X 

ANTARCTICA 
By R. N. Rudmose Brown 

Exploration 

The idea of an Antarctic continent was first suggested by the 
ancient Greek astronomers. They believed that the known 
world in the Northern Hemisphere must be balanced by 
another world. Alter Orbis, in the Southern Hemisphere. In 
the Dark Ages the problem of the Antarctic lay unattacked, 
but it began to exercise men's minds in the Age of Discovery 
in the sixteenth century and onward. Magellan in 1520 
believed that he had found it in what is now known to be 
the island of Tierra del Fuego. \’arious other lands were at 
times thought to be the southern continent, till each in turn 
was found to be an island—New Guinea, the New Hebrides. 
Australia, and New Zealand. At length, in 1772, James Cook 
was sent by the British Government to seek for the southern 
continent and if possible to open up trade relations with its 
inhabitants. He found no land in the Far South after an 
exhaustive search, but proved that if a continent existed 
there, it was in all probability uninhabitable on account of 
the severity of the climate. 

Early in the nineteenth century sealers pushing southward 
of South America discovered many island groups on the 
fringe of the Antarctic, and in 1830 Biscoe sighted what is 
now known to be the mainland of Antarctica, in Enderby 
Land, south of the Indian Ocean. Exploration of Antarctic 
regions made slow progress until the end of the nineteenth 
century, for there was small hope of commercial gain. 
Gradually, however, the importance of scientific investiga¬ 
tion in high latitudes was realized, and the twentieth century 
saw a great outburst of exploring activity on the part of 
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\arioii-' nations of I'Airope. Among the great cHscoverers of 
that period were Horchgrevink, Gcrlaclie, Scott, Bruce, 
Xonlenskjdld, DrygaLki. Shackleton, Mawson, Amundsen, 
and Charcot. In recent years Mawson, Byrd, Kiiser-Larsen, 
and Rymill have added many stretches of coastline. The 
attainment of the South Pole by .Amundsen in 1911, by Scott 
in 1912, and by Byrd (by aeroplane) in 1929 marked valuable 
joxirneys of exploration, but in no way ended the tasks of 
the explorer. 


Physical Fe.\tures 

Exploration has established the existence of a huge con¬ 
tinent in high latitudes, placed asymmetrically rotmd the 
South I’ole. The area of the continent is over 5,000,000 
scpiare miles, or considerably larger than Europe and nearly 
twice the area of the Ihiited States of America. About 
four-fifths of the coastline of the continent has been seen, 
and from the evidence of the rocks the land is knowm to be 
continuous. 

Nearly the whole of the continent is covered by a vast 
sheet of ice of an unknow’ii thickness. 'I he summit level of 
this ice-sheet in the neighbourhooxl of the South Pole is 
about 10,000 feet, but other parts of it may be even higher. 
It is believed that the ice-sheet in the interior is at least 
2000 feet thick, but thinner toward the edges of the conti¬ 
nent. At the height of the great Ice Age tins ice-sheet was 
jxrobably a great deal thicker than at present. 

Nearly all the rock features of the continent are submerged 
in ice. Imt a few great mountain ranges stand above it, and 
here and there a few' isolated peaks, called nunataks. The 
chief range is a great horst or fault range in South V'ictoria 
Land, south of Australia, which is known in different parts 
as Prince Albert Range, Royal Society’s Range, Common- 
w’ealth Range, and Queen Maud Range, the names indicating 
the period and nationality of its discoverers. These ranges 
rise to heights of 13.000 to 15,000 feet, which is 2000 to 
9000 feet above the ice-sheet. The greater part of the 
continent appears to be a plateau of Archcean and Primary 
rocks, from which these ranges w’ere faulted upward. 
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Fig 165 The Contcnent of Antarctica and toe 
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On tlie Facilic -ifle of the continent there lie continuations 
of tlie fold and fault ranges of South America. These are 
largely submerged beneath the sea. and show as island groups, 
which have been e.xplored only south of South America, in 
the region known as Graham Land, or West Antarctica, and 
Marie Bvrd f-and. 


Climate 

The climate of the Antarctic is severe all the year round. 
No i7umth has a mean temperature above freezing-point. 
In the coldest month the mean temperature at sea-level falls 
^9 ~ !*'• Even on islands at some 

distance from the continent the winter mean is well below 
freezing-point and the summer mean not above 32*’. Preci¬ 
pitation is about 8 to 12 inches in the year, and falls entirely 
as snow. Winds are generally from the south or south-east, 
and frecjuently blow with great strength, driving snow before 
them and so causing blizzards. 

In this climate the snowline is at sea-level, so that very 
little land is free from snow even in the height of summer. 
Only a few beaches, cliffs, and rocky slopes are bare. Soil 
is ver\- scanty, and the lack of summer warmth almost 
prevents plant growth. 1 here is no j)ossibility of the culti¬ 
vation of any crop. 


Ice 

The ice-sheet overflows the shore in many places, and floats 
out to sea in glacier tongues. Some of these persist for years. 
In other places the ice calves off into gigantic flat-topped 
icebergs, which may be a mile in length or even as much as 
fifty to eighty miles. Icebergs of this size and shape are 
found only in South Polar seas, though at times they drift 
into the Southern Ocean and imperil shipping between New 
Zealand and Cape Horn or between South Africa and New 
Zealand. For this reason vessels never follow the shortest 
Great Circle routes on such courses. 

Around the edge of the continent the sea freezes in the 
winter, and even at times in the cold summer. Thus floes 
are formed. In large numbers these form pack-ice. The 
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pack-ice drifts to and fro with wind and current, but never 
melts unless it is blowm to the warmer waters of the Southern 
Ocean.' It is this ice that frequently bars the way to explor¬ 
ing ships, and, habitually collecting in certain seas, }>re\ents 
access to the coast of the continent. 

A peculiar formation of ice is that known as the Ross Ice 
Shelf, or Great Ice Barrier, at the head of the Ross Sea. It 
appears that this vast expanse of ice, covering a larger area 
than the British Isles, was built of glacier tongues from the 



FtG. 166. Ice-floes of the Antarctic 

ship is in the dnfliiif park'icr. In the there can lie s^n 

a tabnl.ir irelirr^ from the ice*she«*t co\‘tnnj< the continent 

k. S. kudmQ^f UfQiitt 

plateau projecting into and floating on the sea, wliere they 
coalesced and were subsequently buried in snow, thus acquir¬ 
ing a level surface. 'I he Weddell, or Wilhelm, Barrier at the 
head of the Weddell Sea appears to be of a similar nature. 

Plant and Animal Lifk 

The lack of soil, the presence of snow and ice, and tlie low 
summer temperatures check plant growth. I hcre are many 
mosses and lichens and an abundance of seaweeds, but 
vegetation never covers the ground continuously. Only two 
flowering plants have been recorded from the Antarctic, a 
grass and another herbaceous plant. Both are rare and 
always stunted, and are found only in the islands south of 
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South America, wliich experience a more open climate than 
other parts. 

There is no plant or animal life on the ice-sheet, which is 
thus a complete desert. Tlie sterility of the land bars the 
existence of anv land animals except a few lowly insects, etc. 
l^ut the seas teem with life, i'his is ultinuitelv dependent 
on the abundance of plant life in SovUh as in North Polar 
seas. Many kituls of sea-birtls come to the Antarctic to nest 
in ''Ximmer. Ihose include variovis kinds of petrels, gulls, 
ami particularly pengiiins. In sumtner almost every snow- 
free site around tlic shores of the continent and on adjacent 
islands is occupied by a penguin rookery. Nowhere else in 
the workl <lo so many birtls of an\’ kind congregate in masses 
as in the penguin rookeries in the Antarctic. One kind, the 
large Emperor penguin, never leaves the .Antarctic, and lays 
its eggs in mid-winter. 

There arc also many seals in the Antarctic seas, but nearly 
all are hair and not fur seals, ami so are of little commercial 
vahie. Whales are numerous beyond the floating ice. but are 
being reduced in numbers rapidly by too much hunting. 


Economic Di-velopmi-.nt 

Even if minerals of value were discovered it docs not seem 
probable that they couUl be minetl owing to climatic difti- 
cidties interfering with labour and transport. 

Whaling is pursued actively in some Antarctic seas, parti¬ 
cularly around the islands of South Georgia, the South 
Orkneys, and South Shetlands, in the Atlantic and Indian 
Ocean sections of the Southern Ocean and in the Koss Sea, 
south of New Zealand. In some parts— c.g.. South Georgia 
and the South Shetlands (Deception Island)—the wiiales 
w'hen killed are towed to shore stations to be boiled down for 
oil, but generally floating factories—that is, large vessels— 
receive the whales and take the place of shore stations. In 
* 038“39 the total Antarctic production of whale oil w'as 
about 2.800,000 barrels, from 38.000 whales. Most of the 
whaling is pursued by Noiavegians, but there are some British, 
Japanese, and German companies. 
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Political Interests 

WTjaling has brought the Antarctic within the area of 
political claims. The dependencies of the Falkland Islands 
constitute a British claim between the meridians of 20® and 
80® \V. south of latitude 50® S., except the area included by 
the parallels of latitude 50® S. and 58® S. and the meridians 
of 50® W. and 80® W’. The second British claim is the Koss 
Dependency of New Zealand, which includes the area 
between the meridians of 160® E. and 150® W. south of 
latitude 60® S. An Australian claim extends between longi¬ 
tude 45° E. and the Ross Dependency, with the exception 
of Adelie Land. Between longitude 45° E. and longitude 
20® W. there is a Not^vegian claim. Norway also claims the 
two useless islands of Bouvet and Peter I. The United 
States is contemplating claims between Graham Lanrl 
and Edward Land. I'he French have long maintained 
a claim to the island of Kerguelen and Adelie Land, 
south of Tasmania. No permanent administrators live in 
any of these Antarctic possessions, and at the most there is 
only a summer population of whalers. 
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STATISTICAL APPENDIX 

The trade statistics are for the year 1937 (or 1936-37). 
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Figure for 1936. 
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278. 291. 305 
Arthur, river. 244 
Arthur’s Pass. 327. 367 
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Aspiring, Mount. 312, 318 
Athcrtoa Plateau. 63, 196, 202, 205. 
206, 208 

Atlantic Ocean. 21, 51, 136 
Atolls. 27, 28, 29. 32. 389. 39 d. 402 : 
origin of. 29-31 

Auckland, district, 349. 351, 352. 

353. 354. 35 » 

Auckland Island, 308, 368 
Auckland Peniosula, 312, 315, 335, 
343 

Auckland, town. 315, 319, 320. 326, 
3^7. 334. 343. 350. 359 . 3 ^^. 371 “ 
37 ^ 

Austral group. 403. 411 
Australi*! Felix. 103. 110 
Australian Alps, 67, 229. 232 
Australian Capital Territory, 120- 
121, 210 

Australian Colonies Government 
Act. I id 

Australian Commonwealth Bank. 
124 

Austronesian languages, 374 
Avon, river, 284 
Ayr. 167, 203 
Azores, 33 

Babai. 398 
Bacchus Mar^h. 236 
Bacon, 154, 202. 234, 249 
Bagdad valley, 259 
Bairnsdale, 234, 242 
lialboa. N'asco Nuitez de. 33 
Bali, 19. 20 

I 3 atlarat. 111. 178. 180, 192, 233. 
240. 242 

Ballarat Plateau, 229 
13 a 1 ranald, 227 
Bamboo, 380 

Bananas, 32, 170, 204. 219, 281, 290, 
^94. 3 ^ 2 . 3^J8, 391, 394. 400, 400. 
408, 409. 412 
Banda Sea, 23 

Banks Peninsula, 314. 313, 310, 340, 
366 

Banyan. 380 
liaobab, 93 
Barcoo, river, 67 
Bark, 108, 382 
Barker, Mount. 286 
Barkly Tableland, 60, 145, 196, 201, 
208, 288, 291, 292 
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Barlee. Lake. 105 

Barley. 164. 217, 236. 250. 263. 351 

Barracoota, 156 

Barrier Range. 60, bi. See also 
Broken Hill Upland 
Barron, river, 197 
Barron Gorge. 68 
Bartle Frere, Mount, 63, 196 
Barwon. river, 61 

Basalt. 63, 67, 73. 196, 211, 244. 314 
Basic slag. 340, 371 
bass. George. 38. 101-102, 243 
Bass Strait, 55. 153, 242 
Batavia, 134 

Bathurst. 108. 110, 161, 180, 212, 
213. 224 

Bats. 32, 97 ^ 325 
Bauxite, 282 
Beachcombers. 42 
38 

Beal Range. 196 

D(che-de-mer.<^S, 15O, 157, 199, 202. 

291, 384* 391. 393 
Beche-de^mtf English. 378 
Bcc-kccping, 216, 234, 349 
Beech, 247, 324. 336 
Bcechworth, 180, 184, 236, 240 
Beef, 142, 145. 215, 234. 262, 279. 
34^. 3f^ 

Beef cattle, in Australia, 143-146, 
147 ; in New Zealand, 341 
Bellenden Kcr Hills, 78, 79, 196 
Bellerive, 255 
Belyando. river, 69, 198 
Ben I..omond. New South Wales, 
63, 211, 220 

Ben Lomond, Tasmania. 67, 244 
Benalla, 239 

Benbonyatha. Mount, 61, 239 
Bendigo, tto, lit, 127, 180, 233, 
235, 236, 240 
Bent meridian, 396 
Beri^beri, 382 
Bering Strait, 21, 37 
Berri, 126, 263 
Betebnut. 382 
Billabong. 73, 212 
Birds, 98, 323 
Btrdum, 132, 291 
Birth-rate. 112. 243. 329 
BischofI, Mount —see Mount Bis* 
chofi 

Biscoe, 413 



INDEX 


Bismarck Archipelago. 22. 29. 119. 

373 ^ 378. 379 > 386. 387-388 
Bismarck Range, 379 
Blackbutt, 94 
Blackwood. 247 
Blanche. Lake. 61. 68 
Blaxiand. Gregory*. 101 
Blenheim. 317. 33S. 367 
Blizzards. 420 

Blue Mountains. 03, 64. loi. 212. 
2^3 

‘‘Blue Plateau.*' 63-64, 1B5, 211, 
212 

Blufi. town. 366 
BluS Knoll. 271 
Boar. 380 

Bogong, Mount. 65, 230 
Bonin Islands. 46 
Boomerang. 107 

Boot and shoe industry. 220. 338 
Borchgrcvink. C. E . 414 
Borneo. 20 

Botany Bay. 37. 42. 43. 100 
Bougainville, island. 388 
Bougainville. Louis-Antoine de. 36 
Boulder, town. 180. 284 
Bouldcr-Kalgoorlie. district. 276. 
278. 281 

Bounties. 123, 169, 172. 175. 264 
Bounty Bay. 412 
Bounty Islands. 308. 368 
Bounty, the. mutineers o(. 36, 294. 
412 

Bourail. 405 

Bourkc, 71. 79. 82. 130. 213. 213, 
222. 224. 227 
Bouvet Island 4x9. 

Bowen. 188. 200. 206. 208 
Bower*bird. 98 
Box, grey. 94 
Bracken. 325 
Bramble Cay. 198 
Brandy. 264 
Braoxholm, 231. 256 
Brazilian pateau. 21 
Breadfruit. 32. 400. 403 
Breakaways. 39, 273 
Bremer, river, 206 
Brickficlders. 87 
Bridgewater, 236 
BrigMow, 93, 200 
Brighton, 238 
Briquettes. 238 


Bribbane. nver. 66. 69. 102. 193, 

198. 209 

Brisbane, town, 46. 79. Si, 82. 103. 
104. 110. 130. 133. 134. 167. 175. 

199. 200, 201. 204, 20O. 20S. 227 
Bnseis mine, 284 

Broken Bay. 210 

Broken Hill, 178. 181. 183. 190. 224. 

219, -i-M. -^55 

Broken Hill Upland, oi. 212 
Brooklyn, 239 

Broome. 40. 39. 134. * 59 . 157 » ^ 74 ^ 
278. 279. ^87 
Broome Basin. 91 
Bruce. W. S.. 414 
Bruce, Mount. 271 
Brunswick. 239 
Brush forests. 93. 200. 214 
Bucklam) Tableland. 63. 196 
Buffaloes. 291 

Building-stone, 176. 320. 354 
Buka. 388 

Buller. river. 317. 353 
Bulli. 187 

Bullock transport. 127 
Bunbury. 170, 172. 281. 286 
Bundaberg, 46. 167. 20S 
Bunya pine, 201 

Burdckin. nver. O3, 69. 70. 104, 105, 
167, 196, 198. 203 
Burke. Robert. 105, 107 
Burnett, nver, 66, 167 
Bumie, 251. 256 

Burrinjuck dam. 126-127, 218. 220 
Bush, 9O. 361, 394 
Butter, in Australia. 147, 148. 201. 
215, 226. 234, 249. 262, 299; in 
New Zealand, 344. 358, 369, 37 *: 
in Pacific Islands, 401, 404 
Butter-boxes, 324 
Byrd, R. E.. 414 
Byron. Cape. 53 

Cables, 44. 45-4<». *94. 378. 401 
Cactoblaslis cactorum, 96 «. 

Cadia. 223 
Cadmium. 251 

Cairns, 63. 132, 165, 167. 196, 197 . 

199. 200. 201. 206, 208 
California, tio. 111. 135 
Callabonna. Lake, 61, 68 
Callidc. river. 204 
Cambridge, 356 
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Cambridge Gulf. 86. 184 
Camden. 149 

Camels, 96. i2j. 155. J62, 2;v 
Camooweal. 208. 2o<), 289 
Canjpaspe. river. 120 
Campbell Klands. 308. 3O8 
Canberra. 120-121, 224, 227. 307 
C'annib.aliMn. 335. 3S3 
Canning, 143. 141,, i;u. 191 
Canoes, 40. 41. 334, 374, 382 
Canterbury, 327, 330. 340. 344. 

, 351. 35 - 1 . 35 « 

Canterbury meat. 345, 366 
Canterburv Plains. 314. 316. 317, 

323. 33«> 343^ 

Caf>e barren Island. 243 
C ape route. 33, 102. 134. 135, 283 
Cape York Peninsula, 80 , 199, 2cx), 
201, 202 
Capertree, 188 

Capricorn. I ropic of. 53. 63, 73. 195 

C arbidc. 251, 255 

Cart oar, 223 

C’ardwell. 199 

Carnarvon, 134. 274. 287 

Carnarvon liasin. 91. 278 

Carnivores. q8 

Caroline Islands. 22. 27. 33. 40. 41. 
44 * 45 * 5 ^* 4 ^i 

Carpontana. c;ulf of. 54, 58. 60. 70, 

74 * 7 ^. 90. 104. 105, igo. 200. 201, 
2H8. 289 
Carrum. 239 
Carving, native. 334. 374 
Casein. 309 
Casino. 220 

Cassava (manioc), 388. 394, 400 
Cassilis Ciap, 03, 211, 212 
Cassowary, 19. 98 
Castlematnc. lito. 191, 19,. 235, 236 
J40 

< asuarina, 199 
Cataract Gorge, 256 
Cattle, in Australia. 140. 142-148. 
149. ioi. 215. 233. 248-249, 202, 
27 «. 291 ; in New Zealand. 329. 
33 ^. 3-l‘»-344 : >n Pacific islands, 
395 . 399 . 400 

Caucasian race. 38, 40, loO 
Cays, 19O. 199, 384 
Cedar, red. 94. 138, 200 
Celebes. 22. 38 
Celebes Sea. 23, 26 
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Cement, 220, 251 
Central America. 21, 22, 34 
Central Australia. 145, 292 
Central Lowlands. 57. 58, 60-61 
Central Plateau of Tasmania. 244 
Oram. 3S3 
Cereals. 90 

Ccssnock, 1S7. 219, 222, 225 
Ceylon. 38 
Challenger. 38 
Charcot, J. B., 414 
Charleville. 82. 200, 206 
Charters Towers, 179, 195. 200, 
208 

Chatham Islands, 308, 368 
C'hccse. in Australia. 147. 148, 201 ; 
in New Zealand. 344. 358. 369. 

371 

Chile, 376 

Chillagoo, 182. 183. 184. 188. 205. 
208 

China. 49. 50. 52. 139, 157 
China Sea, 23 

Chinese. 42, iii, 114. 288. 302, 329. 

3 ^ 3 * 39 ^. 4 ^ 4 * 408. 410 
Chocolate. 255 
ChoiseuI, 389 

Christchurch. 319, 322, 326. 334, 340, 

343 * 359 * 3 ^ 5 * 3 ^. 3^7 
Christmas Island. 403 
Chrome ore, 395 
Chullora. 191 
Cinnabar, 395 
Cirques, O4 
Clams. 199 
Clare. 172, 267 
Claremont, 255 

Clarence, river, New South Wales, 
174, 210, 217. 226 

Clarence, river. New Zealand, 312, 
3*7 

Clarke Range, 19O 
Clermont, 288, 206 
Cleveland Bay. aoS 
Climate, of Australia, 73-87; of 
New Zealand, 329-323 
Cloncurry, 79, 133, 182, 183, 200, 
201. 205, 208, 292 
Clothing, 220, 358 
Clover, Egyptian, 140 
Clutha, river, 318. 354 
Clyde, river, 244 
CIj’de, town, 33a 
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Coal, river. 244. 24^5. 249. 250 
Coal, in Australia, O3, 99, 102. 109. 
no. 184-188. 204. 205. 2J9. 230. 
251, 265. 282; ill New Zealand. 
310. 323. 353-355. 359 . 367. 3/1 
Coal, brown. 186. 187. 188. 231, 237. 

^^ 5 * 354. vokini:. 187, 19J. 227 
Coahnk’Jvtations. 47 
Coastal Flam Basin. 89. 91, 27S. 286 
Coastal plains. 34. 58. 66 
Coa:>tm^ trade. 136. 291, 359. 372. 

3«0. 389. 391 
Coastline. 54. 315 
Cobalt. 184. 395 
Cobar, 178, 180. 183. 220, 224 
Cobar-Wyalong Upland. 60, 61.212 
Cocoa. 384. 388. 393. 408. 412 
Cockatoo. 98 

Coconut, desiccated. 386, 389 
Coconuts. 32, 170. 209, 290. 374. 

3 ^ 2 > 3 ^* 4 » 3 ^ 7 » 38^* 391. 393. 399 . 
400. 404. 405. 408 

Cod, Murray. 155: rock. 15O; blue, 

350 

CofCs Flarbour. 212 

Coffee. 175. 204. 209. 294 » 384. 386. 

J««. 393. 394 » 409. 4*2 
Colac. 231 

Coleridge. Lake. 356. 366 
Coliban. river. 127. 235. 240 
Collie. 185. 282. 28O 
Coloured labour. 112. 118. 119. 

1O9 

Combined or stripper harvester. 159. 
*9L 235. 237 

Commercial occupations. 122 
Commonwealth. Territories of the. 
119. 288-294 

Communications, in Australia. 128'- 
13O: in New Zealand. 359-’307 
Coniniunism, 373, 376 
Conara. 256 

Condaniine. river, 71. 196 
Condobohn. 224 
Conifers. 93. 95. 138. 323 
Continental shelf. 20. 54. 379 
Contract labour. 383. 387. 392. 400 
Convicts. 42. 102. 108. 109. 271. .SV^ 
also Traiu porta lion 
Cook, James, 3 f^ 37 * 3 ®. 43 - 
294 « 326. 363, 376. 412. 413 
Cook Islands. 22, 308. 369, 373 » 405 . 
409-410 


Cook. Mount. 312. 323. 367 
Cook Strait, 308. 312. 314. 313. 320. 

3C7 

Cooke. Mount. 271 
Cooktown. 188. 301. 203. 205. 209. 
3S9 

Cool^ardie. 105. 17S. 180. 274, 284. 
286 

CoolKanlie goldfields, iii, 180. 271 
Cooma Cap. 224 

Cooper's Creek. 67. 68, 105, 196. 
200, 260 

Co-operative methods. 124, 147. 329. 

335. 343 
Coorabin, 219 
Coorong Lagoon. Gi. 260 
Cootamundra. 224. 227 
Copiwr, 109. 110. 178. 183, 204. 205. 

219-220. 251. 265. 281 
Copra. 42. 43. 378. 383. 386. 389. 
394 - 396. 4(x>. 404. 40^). 408, 409. 
410. 411. 412 

Coral. 26. 27. 31. 273. 389, 391 
Coral reefs, 24. 27-29. 198-199. 379 . 

3 ^^- 3^9. 394. 39S. 4<>7. 4** 

Coral Sea. 21. 23. 26. 54, 74 
Corangamitc, Lake, 231 
Corangamite valley, 230. 233. 242 
Coho Hay. 242 

Coromamiel Peninsula, 353, 354 
Corowa, 188, 218. 238 
Corriodalc, 340 
Corrolxiree. 108 
Cossack, 279, 287 

Cotton, in Australia. 112. 124, 173- 
175. 192. 204. 217, 2«i. 290. 305; 
in Pacific islands. 377, 383, 384, 
394, 400, 408, 410, 412 
Cotton-spinning. 192 
Cowra, 218 

Cradle Mountain. 67. 244 
Crater lakes. 73. 2O8 
Creameries. 191 
Crescent. Lake, 244 
Crocodile. 98, 289, 380, 391 
Crossbred sheep, 153. 202. 21 j. 347 
Croydon goldfield. 209 
Crushing mills, 109. 204 
Crustaceans, 27 
Cue, 180 

Cunningham, Allan. 103 
Cunningham's Gap. 104 
Currants, 171, 172, 218, 236 
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Currents. 25. 27. 32, 74, 315 
Cyclonic stomis. 32, 81, 85. 86 
Cypress. 200. 3S0 

Dairying. \u Au'^tralia, 124, 127. 
140, 143, i4<j—148, 166, 201, 203, 
215* 233. 240, 2O2, 278; in 

New Zealand. 327. 320. 330. 335. 

.Uf*. 33S. 3 ^o- 3 ^ 3 • 35 « : »« I'iji. 
400 

Dalby, 200 
Haly, J. B . 30 

Daly, river, 08 . 165. 289. 290, 291 
Daly Waters. 79, 134, 289 
Dainpier, William, 36, 270 
Dancing among Pacific islanders. 
45 

Danger. Point, 195 
Daunevirke, 362 
Dargo High Plains, 63. 230 
Darling Downs, 63, 70, 71. 103, no. 

188. J95. igO, 200. 202, 200 
Darling Range. 58. 68. 76, 80, 81, 
271. 273, 275, 278 
Darling, river, 61, 71. 104. 128, 129, 
130,193. See <3/^0 Murray-Darling 
basin 
Daru. 386 

DarNvin, Charles, 20, 38, 198. 398 
Danvin. 46. 79. 82. 132, 134. 209. 

289. 290. 291. 300, 303 
Dates. 281 

Dauphin Map. 33, 34 
Davis, IVofcssor W. M.. 31, 398 
Dawsoti. river and valley, 127, 188, 
198. 204, 205, 208 

D'lintrccasteaux, Joseph-Antoine. 
3 ^ 

D*Entrccasteaux Islands. 383 
De Grey, river, 68. 105, 279 
Death-rate, 112, 329 
Deception Island, 418 
Deeps, 22. 23 
Deer, 325 
Dclatite. river, 233 
Dclorainc. 236 
Deniliquin. 227 
Depopulation. 44-45, 378 
Depressions. 32, 79. 8|, 232, 246. 
260, 274. 320 

Derby. Western Australia. 134. 278, 
282. 287 

Derby, Tasmania. 251. 256 
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Det^vent. river. 67, 78. 243. 244. 248. 

249. 251. 254. 256 
Desert. 59, 92. 96 
Desert Ikisin. 91. 278 
Devonport. 249. 251. 256 
Dialects. 382. 402 
Dianiantina. river, 67. 269 
Diatom oo2e. 24 
Dingo, 39. 97, 290 
Dis^ippuintment. I^ke, 71 
Diseases aflecting native peoples, 
44-45, 108. 335, 375. 382, 398 
Dividing Range, 62, 63 
Doldrums. 25, 26, 31 
Dolphins. 27 
Donkeys. 155, 279 
Dorrigo Plains. 212 
Doves. 32 

Dnit o{ ix>pulation. 117, 330, 372 
Drought. 73, 85. 96. 139. 140. « 4 «. 

149. 250. 289. 300 

Drovers, 110, 349 
Drowned valleys, 315 
Dry farming, 163, 217. 263. 279, 304 
Dr>*galski. E. von. 414 
Dubbo. 187, 215. 224 
Dug-outs. 382 
Dugong, 279. 3 ^^ 

Dundas. 181, 251 

Dunedin. 314. 322. 326, 334. 330. 

3 ^^- 37 * 

Durbaji, 135 

Dutch. 35. 42, 100. 134. 270. 379. 
386 

Dutch East Indies —ste Netherlands 
East Indies 

Dutch New Guinea, 3S2-383 
Duy/Men, 35 
Dysentery, 382 

Earthquakes, 232, 314, 362, 39S 
East Australian Current, 25. 70. 74 
East Cape, 309, 322 
East Coolgardie goldfield, 180. 281 
East Indies. 19. 25. 26, 33, 42, 57 
Easter Island, 36, 37. 41. 375-376 
Eastern Goldfields, 277. 278. 283, 
284 

Eastern Highlands, 22, 54, 57, 58, 
60. 62-67, ^8, 76. 86, 94. 130, 150, 
154, 195, 296, 2X0-222, 2x3, 243 
Echuca. 126, 128. X 29. 230, 229. 233. 
240 
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IZdie goldfield. 387 
Edithburgh. 269 

Education, 304, 384, 392. 401, 409 
Edward I^nd. 419 
Efatc. 393 
Eggs. 155 

Egmont. Mount. 312. 314. 320. 338. 

343. 353. 3t>4 
Egret, 98 

Electrolytic Zinc Company, 255 
Electrona, 253 
Elephant, 19 

Ellice Islands—Gilbert and Ellice 
Islands 
Emden, 23 
Emerald, 208 
Emmavnile, 184. 219 
Emu, 98 

Encounter Bay. 61 
EndeMour, 36 
Endcrby l^nd. 413 
Endurance mine, 184 
Ensilage. 151, 166. 351 
Equatorial Counter'currcnt. 25 
Equatonal Current. 23 
Ii!sk. rivers, 244. 236 
Esperance, 283, 286 
Espihtu Santo, 34, 391 
Etheridge, 180 

Eucalypts, 93 * 94 » 9 <>. 138. * 39 * 

200, 214, 233, 247, 261, 276, 289. 
See also Gum-trees 
Eucalyptus oil. 139, 233, 262 
Eucia, 82, 274 

Eucla Basin, 91, 238, 262, 278 
Euston, 128, 130 
Evandale. 250, 236 
Evaporation. 26, 86. 231, 246, 274 
Everard. Lake. 257 
Everard Range, 238 
Eyre, Edwar<i. 104. 271 
Eyre basin. 54, Oo, 61, 76. 87, 145, 
238. 260 

Eyre, Lake, 57. 58. 6t. 67, 68, 72, 
73, 104. 190, 19O 

Eyre Peninsula. 60, 161, 261, 263, 
269 

Eyre's Creek, 67, 196, 260 

FaCTORV-WOKKEKS. 122 
Fak Fak, 383 
Falcon Island^ 406 
Falkland Islands. 419 


Fanning Island. 46. 294. 402. 403, 
404 

Farewell. Cape, 30. 312 
Farina, 269 
Father, Mount. 388 
Fauna, of Aiistruha, 97-09: of New 
Zealand. 323 

Federation of the Australian colo¬ 
nies. 118-120, 301 
Federation vs heat. 164 
Feildiog. 360 
F'ell-mongcring. 191, 347 
Fencing. 139. 294 
Ferns, 93. 323. .SV^ also Tree-ferns 
Ferrers Law, 78 

Fertilizer, 190, 227. 233, 304. 340, 
37 * 

Fibres, 382, 383 
Fig^, 170, 218, 264 
Fiji. 20. 22, 24. 27. 29. 3 *. 32, 35 . 
39 . 40. 43. 44. 45. 46. 47. 30S. 373 . 
370. 377. 37K. 379 . 399-402 
Filariasis, 382 
Finkc, river. 2O0. 280 
Fiords. 310, 316, 367 
Fish, 9S. 325: tinned. 155. 234. See 
also Fisheries 

Fisheries, of Australia, >35-1571 
of New Zealand, 349-350 
Fishing. 107, 234. 382. See also 
Fisheries 

Fitzroy, Robert. 38 
Fitzroy, river, Queensland, 66. 69. 
I 97 » 207 

Fitzroy, river. Western Australia, 
68, 129. I4S* 273. 27^^. ^^3. 287 
Flathead, 156 

Flax, New Zealand, 43, 326, 358. 

301. See also PhofmiUfn tenax 
Fleece, weight of. 154 
Fleurieu Peninsula, 6t 
Flinders, Matthew', 38, 102. 243, 
257, 270 

I'ltndcrs Hay, 283 
Flinders Island, 155. 243 
Flinders Range. Oo, 01, 259. 260. 261 
Flinders, river, 60, 70, 190, 201, 208 
Flocks, 151. 348 
Flores, 22 

Flotation process. 181 
Flounders. 156, 325. 330 
Flour, 297^ 299. 39 <> 

Flour-mills, 191, 220, 265. 286 
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FJy. river. 198. 380. 383 

Fodder crops. 147. 151, 166. 202. 

217. 218. 235. 263. 335. 339. 351 
I'ocldcr plants. 96. 139-141 
FDA«-liko winds. S7. 323 
Foot-rot, 347 
Forage, green. i6o, 166 
Fora mini (era. 27 
Forlx's, 2*4 

Forest, in Australia. 92*93, 200, 
232, 24O-247, 261, 262, 275; 
in New Zealand, 323, 324; in 
Pacific islands. 381, 391, 394 
411 

Forest clearance. 86. 95, 137, 158. 

277. 324* 336. 340 

Forestry, in Australia. 137-139; in 
New Zealan<l. 336 
Forrest. John, 103, 271 
F'ortescue, river, 59, 68, 77, 271, 
274. 276. 279 

Foveaux Strait. 308, 322. 350 
F'ox, 155 

F'rankton Junction, 362 
Franz Josef Glacier, 323 
Free imniigrants, 102 
F'ree labour. 383 

Freering-works, 146, 349. 358, 361. 

303 

I-rcmantlc. 135. 136, 276. 283 
Fremantle, Captain (later Sir 
Charles), 105 

French annexations and establish* 
inents in Oceania. 43. 44. 377. 379. 
410-419 

Frcncliinaii's Cap. 244 
Friendly Islands—Tonga Is- 
lands 

Fringing reefs, 27-28. 29 
Frogs. 107 

Frome. Lake. 60. 61. 68. 259. 260 

Frost. 82, 199.213. 244.274.289.319 

Fruit, m Australia, 170. 204. 218. 
25 *» 263. 280, 294; in New Zca* 
land, 351-352. 359: in Pacific 

islands. 45. 393. 409 
Fruit, dried, 170, 172 
Fruit-canning, 170, 191 
Fruit-prescrvrng, 170 
Fuel, 139, 277 
Funafuti, 31, 404 
Fungus. 410 
Furneaux group, 243 
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Gabriel's Gully, 327 
Gairdner. Lake. 257 
Galena, iSi 
Gama, Vasco da, 33 
Gambler Islands. 411 
Cambier, Mount —see Mount Gambier 
Gascoyne, river, 68, 276, 279, 287 
Gauges, railway, in Australia, 129, 
130-134, 269 

Gawler Ranges. 59, 258, 269 
Gawler. town. 267 
Gazelle Peninsula. 388 
Geelong. 192. 232. 342 
Geeveston. 256 
Geographe Bay. 273, 277 
George. Lake. 64, 71. loi, 212. 224 
Geraldton. 35. 105. 132. 163, 182, 
279. 281, 283. 286 
Gerlache, Adrien de, 414 
German penetration of. and colonies 
in. the Pacific. 43, 51, 377. 407 
Germans. 386 
Germany, 298. 299 
Geysers, 313 

Gibber plains. 61, 96. 258 
Gilbert and Ellice Islands, 158, 371, 
373, 402-404 
Gilbert, river, 104, 196 
Giles, Ernest, 105 
Ginneries. 174 

Gippsland, 137, 143. 147, 171, 180. 

188. 230. 231, 234, 238, 24a 
Gippsland Highlands. 66. 330, 332 
Gippsland lakes, 73, 231, 234. 242 
Gisborne. 320, 343, 351, 363, 371 
Glaciation, sS, 64, 318 
Glaciers. 317, 323. 379 
Gladstone. Queensland. 308 
Gladstone, Tasmania. 251 
Glasshouse Mountains, 63, 196 
Glen Innes, 226 
Glenelg, river, 231, 233. 242 
Glcnelg. town. 266 
Glenmaggie weir, 127, 171, 235 
Globigerine ooze. 24 
Gneiss, 59. 310 
Goanna, gS 
Goats. 155, 395 

Gold, in Australia, 42. 110, 177,178- 
i8l. 204-205, 219, 236. 251, 281, 
291, 293, 306: in New Zealand. 
325, 327, 353: in Pacific islands, 
384. 386, 387, 395, 398 
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Golden Bay, 343, 353 
Golden Mile, Fast Coolgardie gold- 
held, 281 

Gondwanaland. 58. 312 
Conn Crossing, 130 
Gordon, river, 244 
Gore. 354, 

Gormansion. 251, 256 
Goalburn irrigation area. 125, 240 
Goulbum Plains, 101, 103. 212 
Goulburn. river. New South Wales. 

2t I 

Goulbum. river. Victona. 71. 125, 
126. 231, 232, 235 

Goulburn. town. 192, 212, 213, 222. 
224 

Gower, Mount, 227 
Grafton. 133, 167, 174, 213. 217. 226 
Graham Land. 20, 416, 419 
Grampians, 65, 127. 229, 235 
Granite, 59, 62. 63. O4. 244, 273. 286, 
379 . 39 » 

Grant, James. 38 

Grapes, 171. 218, 352. also 

Vinc-growng 
Graphite. 189. 398 
Grass seed. 340 

Grasses, sown. 96, 167. 263. 340 
Grassland, in Australia, 02» 95, <)(>, 
I3V-ML 214, 233. 247. 289; in 
New Zealand. 323. 324. 340; in 
Pacific islands, 381, 304, 309 
Great Artesian Basin. 58. 60, 73. 90- 
91, 154. 196, 215, 259, 262, 288 
Great Australian Bight. 35, 56, 67. 

72, 75, 104. 155 
Great Barrier Island. 313 
Great Barrier Reef, 58, 62, 74, 198- 

199 

Great Council of Chiefs of Fiji, 
401 

Great Dividing Range, 63, 195 
Great Ice Barrier, 417 
Great Lake, 244, 252 
Great Sandy Desert, 274 
Great Valley of Victoria. 65, 66, 91, 
150, 228, 230-231, 234. 238 
Great War of 1914-18. 112, 184. 190, 
193. 306, 407 
Great Western Tiers, 244 
Greeks, 114, 155 
Green forage, 166 
Greenbushes tin*iield, 281 

2E 


; Gregory, A. C.. 104, 103 
Gregory, Frank. 103 
Gregor>'. Professor J. W , 89. 90 
Cregorv. I^kc, 61 
(»ret;i measures. 1S3. 219. 225 
Grey, Sir George. 271 
Grey Range, bo, 61. 196, 212 
Grey, river. 317, 353. 367 
Greymouth. 354. 336. 367 
Griffith. 2 i 8 
Grose, river, 223 
Ground-nuts. 204. 209. 290 
Gua<lalcanar, 389, 390 
Guam. 46. 402 
Guanu. 389. 410 
Guildford, 283 
Gulf Basin. 91. 278 
Gulls, 418 

Gum. red. 137, 233, 276: mallet. 
*39. 277; mountain, 214. 247; 
blue, 233. 247; swamp. 247; 
desert. 276; uhite, 276; York, 276 
Gum-scrub, toS 

Gum-trees, 93. 276 see also Euca- 
lypts 

Gunnedah, 219 

Gympte, lit, t8o. 195. 200. 208 
Gypsum. 73, 178, 189, 265, 282 

Haast Pass, 318 
iia^matite, 265. 282 
Hailstorms. 80 
Half-castes, loO 
Hall's Creek, 274 
Ham, 135 
Hamel, river, 278 
Hamilton, New Zealand. 364 
Hamilton. Victoria, 242 
Hammcrslcy-Ophthalmia Plateau. 
59 . ^ 7 * 

Hanmer Plains, 314 
Hanmcr Springs. 314. 358 
Hann. Mount, 273 
Hardwoods. 138. 214. 248. 336 
Hargraves, Edward, 110 
Hart. Lake. 265 
Hartog, Dirk. 35. 270 
Harvester, combined or stripper, 

159. i9L 225. 237 

Harvey. 278 
Harvey Creek, 79. 81. 85 
Hastings, 362. 3^3 
Hauraki Gulf, 314, 362 
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Hawaii. £o. 2z. 27. 29. 32. 33. 37. 

4 J. 45 . 4 <». 51. 403 
H«iwaiki. 334 
ilawca. I^akc. 312. 318 
Hawera. 30^ 

Hawkos Hay. 3I4. 317 - 3 ^ 3 . 

34 ^. 351 . 362- 303 

Hawkcsbiiry. nvtT, 69. 147. 210, 223 
Hay, town. 126. 128. 130. 1^3. 218. 
222. 224 

Hay, 147. 151, lOo. t66, 217. 227, 
23 ^>. 250. 2(>3. 351 
Hfiul of tlie Biijlit. 2O3. 268 

Me.ul'huiitine. 3^'3 

Huavjlrec Oap, 292 
llunty, river. 251 
Hcrl>crton. 182. 1K4. 205. 208 
Hercules* l<<>se!)en' mine 1S3 
Hernntii«e. the. 3O7 
iU'u^hlin. Mount. 59. 28S 
Hides 146. 201. 216, 22;. 279. 149, 
3 ^* 9 . 303 

Hi^h Conmussioncr tor the Western 
Pacific. 377, 399, 402. 406 
' Hi^h ' islands, 29 

Hobart. 78. 79. 80 82, 86, 102, 

116. 132. 170. 243. 246. 2^0. 2S4- 

255 

Hobson's Uay. 238 
Hokian^a. 364 

Hokitika. 319. 320, 328. 353. 367 
Holdfast Hay. 2(>h 
Honey. 107. 155. 149 
Honcy-catcr. 98 
HoiiK-KonR. 47. 48 
Hookworm. 98. 182, 390 
Hoop pine, 201.214 
Hope, Ix>uis. 1O7 
Hopetoun. 281. 287 
Hopetown. 232 
Hops. 175. 236. 251. 3 s» 

Hora Hora, 356 
Horn, Cape. 36, 135. 136, 416 
Horse latitudes, 2O 
Horse tratis]>ort, 127 
Horses, III Australia. 141-142. 202, 
216, 234, 249, 291 ; in New Zea* 
land, 349 
Horsham, 240 
Horst. 61, 65. 398. 414 
Hosiery, 192 

Hot sprinRS. 313. 318. 398 
Hotham. Mount. 65 
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Houtinan's kocks. 35 
Hovell. William, 103 
Howe. Cape. 26. 37, O4. 130. 156, 209 
Hughenden. 208 
Hui^ Falls. 318 
Humboldt Current. 25 
Hume. Hamilton, 103 
Hume reservoir. 127. 218 
Humidity. 32. 74. 82. 84. 85. 274. 
289 

Humus. 158 

Hunter, nver, 66. 69. 103. 146. 187. 

210. 211. 225 
Huntly. 354. 304 
Huon GuU. 387 
iluon, river, 244. 248. 250 
Huoiiville, 250 

Hurricanes, 391. 392. 394^ 411 
Hutt valley, 359 

Hydro-clcctric schemes. 126. 204, 

220. 23S. 35 - 1 - 35 ^. 395 - See also 
Water-power 
Hydrostatic pressure, 89 

Ice Age, 30, 414 
Icc-floes, 416 
Ice-sheet, 414. 416, 418 
Icebergs, 416 
lies du V'ent. 4] 1 
lies sous le Vent. 411 
Illawarra, 187, 191, 219, 227 
Immigrants, in, 114. 355 
Immigration, into Australia. 51, 
111-112, 194, 302; into New 
Zealand. 329 

Imt>crial Economic Conference, 296 
Indi, river, 209, 231 
India, 33, 38. 106, 142, 298, 299 
Indian Ocean. 102, 418 
Indians. 42. 44. 45. 329. 376. 398. 
4OO 

Indo-China. 44 
Industrial workers, 122 
Influenza. 398 
Ingham, 138, 209 
Inkcmian district, 203 
Innisfail, 167, 196, 199, 200, 209 
Insolation, 74, 77 
Intake beds, 89 
International Date Line, 48 
Invercargill. 319. 322. 356. 365. 366. 
37 * 

Ipswich, 188. 204. 205. 206 
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Iron, in Australia, iio. iiu, 

265, 282; in New Zealand, 353 
Iron Knob, 1S4. 265 
Iron-smelting. 191. 220. 225 
Ironbark. 94, 138. 233 
Ironsand. 353, 364 
Ironstone. 184 

Irrigation, in Australia. 87. 91. 124- 
128. 147. 148. 170. 203. 204. 218. 
234“235* 263. 278. 305. 307: 

in New Zealand, 351 ; in Fiji. 398 
lr>\in» river, 282 
Isa. Mount —sef Mount Isa 
Islands. Hay of. 326. 364 
Italians. 114. 169. 303 
Italy, 52, z^b, 299, 319 
Ivory-nuts, 391 


Jackass, laughing, 98 
Japan. 25^ 45 . 4 ^. 5 *. 52. I 57 * *^2. 
298, 299, 378 ; islands of. in 
Pacific, 22. 23, 51. 402 
Jarrah, 94, 139. 276 
Java, 19. 20, 22, 33, 35. 187 
Jave la Grande, 33 
Jenolan Caves, 223 
Jervis Bay. lai, 2J0 
Jervois, 263 
Joinery, 139 
Joss-sticks. <39 

Jungle forest —see Brush forests 

Kadina, 267 
Kahikatca. 336 
Kaiapoi, 366 

Kaikoura Nfountains, 3x2, 317. 343. 

3^7 

Kaikoura. town, 367 
Kaimanawa Range, 310, 3x2. 313. 
3*7 

Kaipara Harbour, 317 
Kaiser Wilhelm's Land. 386 
Kaiserin Augusta (Sepik). river, 
380. 387 

Kaitangata. 354, 366 
Kalgoorlic. 132, 133. 180, 276, 283, 
286. Se€ also Eioulder-Kalgoorlie 
district 

Kamchatka, 22 

Kanakas. 42, 112. XI4, 167, 195. 
392 

Kandavu, 398 


Kangaroos. 97, 107. 155, 380 

Kangaroo HilK. 1S4 

Kangaroo Island. 01. 109. 238. 2O2 

Kaolin. 181 

Kapok. 384. 38S 

Kapunda. 1S3 

Karn. 94. * 39 . 27 f> 

Karst. 389 
Katanning. 274. 2S6 
Kathenne. 291 
Katoomba, 223 

Kauri pine, 94. 200, 323. 324. 336. 

391. 392; gum, 323. 331 
Kava. 403 
Kavieng. 388 
Kawarau, river, 318 
Kea. 344 

Kealakakua Bay. 37 
Keenveer, Cape, 35 
Kentia palm. 228 
Kerang. 126. 234. 235. 240 
Kerguelen Island. 419 
KerinaJec Islands. 23, 308, 368 
Kiandra, 78. 80. 213 
Kicta. 38S 

Kiimore Gap. 65. 130, 229, 238. 240 
Kimberley district, 59, 105, 145. 

271, 274. 281 
King. Phillip. 270 

King George Sound, 59, 102, 273, 
286 

King Island. 243. 237 
King, river. 244 
King Sound. 184, 287 
Kingfisher, 98 
Kiwi. 325 
Knitted goods, igz 
Koala, 97 

Koo Wee Rup swamp. 231 
Koro Sea. 308 

Kosciusko. Mount. 58. 64. 70, 78. 86. 
103, 212. 213 

Krusenstcin, Adam Ivan, 36 

Kumara. 325, 334 

Kurile Islands. 23 

Kuro Siwo, 25 

Kynuna Upland. 60, X96 

Kyogle, 133. 


La PfeROUSB. Jean-Frak^ois db. 
36- 43 

Labour-saving machinery, 139, 165, 

169. 304 
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Lachlan, river. Oi, 71, 103. 128, 212. 
2t8 

I.adroi»e (Mariana) Archipelago. 22, 

23 - ^ 7 - 33 . -lo. 4>. 5 ». 402 
l-adrone Deep, 23 

I-agoon. 28, 30. 32. 71. 73, 210. 389, 
404 

1 -akes, III .\ustralia. 71-73: in New 
Zealand. 318-310 

l^unb. in Au^^trali;*, 150, 154, 216, 
2)^ : in New Zcalarul. 347, 349 
lemmas. Mount. 390 
I^nd-hol<liiigs. 151, 331 
Lard. 155 
I^terite. 276, 2Sq 
l^itrotK‘. nver. 188, 231. 232 
Iu\trolK'. town. 256 
leaunccston. 102. 132. 170. 242. 243. 

248. 251. 256, 257 
I^iutoka. 305 

l.ava llowj?. 02. 69, 232, 313. 314 
I-averton, 274. 281. 28O 
I^vonKai. 387 

Lead. no. 178. tSi-tSj. 251, 281. 
395 

Lead concentrates. 181. 182 
I-eather, igi, 358 
Lceton, 16O, 218 

Leeuwin. Cape. 35. 74, 184. 271, 274 
Leeward Islands (Society Islands). 

Ix^Jroy. Henry. 103 
I<e8ite s Peak. 67, 244 
Leichhardt. Ludwig. 104 
Leigh's Creek. 269 
Lemons. 170, 264, 294, 352 
Leonora. 2S6 
Lepers. 398 
Levuka. 401 
Lianas. 93. 324 
Lichen. 417 
Lifu. 396 
Lignite. 98. 334 

Limestone. 178, 220. 231. 310. 338. 

362. 389. 398 
Limonite. 353 
Lismore. 226 

Lithgow, 184. 187. 191. ai9. 220. 
222. 223 

Liverpool Downs. loi. 103, 2x2, 226 
Liverpool Range. 63. 211. 212 
Liiards. 19. 32. 98. 107. 325 
Lobster, spiny. 136 
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; [^don. nver. 126. 231. 235 
Ix^fty. Mount. Oi. 267 
Lofty Range. 60, 61. 70, 109. 161, 
171, 259. 261. 262. 264, 206 

I.x)mbok. 19 

l-ongrcach, 134, 200. 202, 208 
l^rd Howe atoll, 390 
I^rd Howe Inland. 227-228 
I^rungau, 38S 

I^uisiadc Archipelago. 383. 386 
lx>\v Archipelago—Tuainotu 
Archipelago 
‘ I^w' islands. 29 

Ix>ya 1 ty Islands, 29. 39, 378. 379. 

393. 396 

Lucerne. 147, lOO, 202, 204, 217, 
■*■25. 235. 263, 351 
Luggers. 384 

Lumbering. 109. Set also Forest 
and Forestry 
Lung hsh. 98 

Lycll, Mount —$te Mount LyeM 
Lyre-bird. 19. 98 

Lyttelton, 365, 371, See also Port 
Lyttelton 

Macallistrr, river. 127. 170 

Macarthur. John. 108, 149 

McArthur, river. 289 

Macassar Strait, 19 

McCluor Inlet. 379 

Macdonald. I^ke. 71 

Mucdonncll Ranges, 59. ro5, 143. 

i9o» 288. 289. 291. 292 
Macedon. Mount. 65, 229. 240 
McCiregor Range. 196 
Macintyre. river. 196 
Mackay. O3. 167. 200. 202. 208 
Macleay, river, 211 
Maepherson Range. 63,195. aoo. 226 
Macquarie. Lachlan. 108 
Macquarie Harbour. 102. 244. 246. 

248. 231. 256 
Macquarie Island, 243 
Macquarie. Lake. 210 
Macquarie, river, New South Wales, 
64. 101. 128. 224 

Macquarie, river. Tasmania. 244. 

248. 249. 256 
Madang. 387 

Madra. 127, 169. 235, 236 
Magellan. FernSo do Slagalhdes,. 33, 
4 ^. 4 U 
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Mahogany, red. 94 : white. 94 
Maidenhair 93 
Main Range, the. 64. 220 
Maitland (East and West). 187. 219. 
225 

Maize. 160. 164. 202, 216. 217. 394, 
395 

Makatva Island. 411 
Makererua Swamp. 333 
Makongai. 398 
Makorako. Mount. 312 
Malacca. 33 
Maiaita. 389. 391 
Malaria. 98. 384. 390 
Malay Archipelago. 19. 38. 40 
Malaya. 299. 3^5 
Malays. 38. 39. 40^ 293. 3^3 
Malden Island. 420 
Malice. 96, 127. 158-159. 161, 163. 
214. 218. 231. 233. 234» 233. 236. 
242. 260. 263, 276. 286 
Malice hen. 98 
Ma]lcc*roller. 259 
Mallet bark. 139. 277 
Malt. 164 
Mammals. 97. 325 
Manapouri. Lake. 328 
Manawatu. river, 317, 338, 360 
Mandarins. 218 

Mandates. 50. 308. 378. 38O. 402. 

404. 407 
Mangahao. 356 
Mangaia. 409 
Manganese. 282. 286. 395 
Mangoes. 170. 290 
Mangroves. 32, 299. 275. 289. 324. 
380. 39 X- 399 

Manihiki Island. 409. 420 
Manila. 46. 48. 294* 33 ^ 

Manioc—Cassava 
Manufacturing, in Australia. 117. 
123, 190. * 93 . ^20. 223. 238. 251. 
252. 265. 283, 297; in New Zea¬ 
land. 328. 356-358. See also 

Secondary industries 
Manukau Harbour. 315. 343. 362 
Manure. 349* 371 
Manus. 388 

Maori wars. 44. 327. 336. 362 
Maoris, 44. 325, 326. 329. 334 - 333 . 

363, 37 ®. 405 
Maranoa. 202. 206 
Marble Bar, 274. 287 


MartS 396 

Margaret. I-ake, 85. 183. 246, 251 
Margaret. Mount. 179. 281 
Maria Island. 251 

Manana .Archipelago —Sfe I^drone 
Archipelago 
.Mane Byrd t^nd. 416 
.Mane \ an Diemen. Cape. 36S 
.Market gardening, 175. 230. 264 
Marlborough di!>tnct. 343. 351. 353. 
359 . 367 

Ma^^ue^ias Iblands. 22. 25. 31. 34. 

4 <^. 43. 44. 377. 4^5. 4*0 

Man-awah. 250 
Marree. 269 

Marshal] Islands. 22. 40. 51, 377. 
402 

Marsupials, 19. 97. 3S0 
Marton Junction. 3O0. 363 
Mar>'borough. 180. 1S8. 201. 205. 

208. 240 
Masterton. 362 
Matai. 336 
Mauna Kca. 29 
Mawson. Sir Douglas. 414 
Measles. 45. 390. 398 
Meat works. 191, 201, 227. 287, 347, 
35 ®. 395. 401 

Mediterranean climate. 73. 2O4. 320 
Mcekatham. 180. 281. 286 
Melanesia. 20. 32. 39. 40, 43. 44, 373. 
374. 37®-402 

Melanesians. 380. 387. y)o 
Melbourne. 63. 79. 82. 85. no. 116. 
130, 132. 135. 156. *91. 192, 227. 
228. 232. 238-239. 304. 331 
Melrose. 251 
Melville. Cape. 198 
Melville Island, 102 
Melville Water. 282 
Menindee. 128. 130. 180, 224 
Mcraukc. 383 

Merino. 150. 153. 249. 344 * 345 * 347 
Merredia. 284 
Mesas. 59 

Mica. 189. 282. 291. 294 
Micronesia. 20. 40. 44. 373. 388. 
402-405 

Midland Junction. 283 
Midway Island, 46, 48. 51 
Mildura. 125. 126. 128. *30. 133, 
172. 227. 235. 236. 242 
Milford Sound. 316. 367 
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Milk, 215, 339. 369; condcQScd. 147, 
148, 149. 35^: dried. 147. 346 
Milkini^ machine. 343 
Millet, 140, 204 
MiUstream. 279 
Mindanao. 23 

Minerals, in Anslralia. 99. 177-190; 
in New Zealand. 325-3^6. See also 
Mining 

Mining, in Australia. 117. 122. 204. 
219, 2(*4. 281-282. ^o0-3oj: in 
New Zealand. 335. 353-354 
Missionaries. 42. 43. 45. 320. 375, 
3 S<>. 392 

Mitchell, Sir Thomas. 103 
Mitchell grasses, 140 
Mitchell, nver. 19O, 231 
Mitta (Mitta Muta). river, 70. 12?. 
230. 231. 238 

Mixed farming, 202, 333. 336. 348, 
349 

Moa. 325 
Mohair. 155 
MoK'isses. 1O9 
Moluccas. 19. 33 > 3 ®* 379 
Molluscs. 24. 27, 57 
Monaro Edateau. 04. 71. 212.217, 224 
Monitor. 98 
Monowai. 1 -akc. 356 
Monsoons, 31. 77. 78. 84, 85. 94. > 99 # 
274 » 3 «». 391 

Monterey pine (/hwMS insi^ms). 138. 

339 

Moonta. 183 
Moorca. 411 
Moraines. 64. 318 
Morcc. 227 
Mordialloc, 239 

Morcton Bay. 102.104, no. 195. 196. 
206 

Morgan. 70, 132. 260, 261, 263. 267 

Morgan. Mount —see Mount Morgan 

Momington Peninsula. 235. 242 

Morobe, 387 

Morrinsville, 364 

Moructl. 231. 234, 237. 242 

Mosgicl, 366 

Mosquitos. 98. 289 

Moss. 324, 417 

Mothcr-of-pearl, 32, 403, 404. 405. 

See also Pearhhshing 
Motor transport. 127. 129. 141. 242. 
2 (> 9 f 359. 40* 
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Motor-spirit. 289. 220 
Motueka. 367 
Mound springs. 60, 87. 91 
Mount Bischoff, 1S4. 251 
Mount Cameron, 231 
Mount Coolon, ido 
Mount Gambler, 61. 260. 261. 262, 
265. 267, 268 

Mount Isa, 182, 183. 205, 208, 306 
Mount Lyell, 17CI. 182, 1 S3. 251. 256 
Mount LyoU Company, 251 
Mount Magnet. 28O 
Mount Margaret. 279. 281 
Mount Morgan. 2 it. 278. 180, 183. 
195. 208 

Mount Mulligan. 188, 20b, 20S 
Mount Read. 251 
Mountain ash. 94. 239, 233 
Muds. 23 
Mules. 155. 279 

Mulga. 95. 9G, 200. 224, 2O1. 276. 
289 

Mullet. 256 

Mundaring Reservoir. 278, 284 
Murchison goldfield. 132. 280. 2S1 
Murchison, river. 68, 103 
Murray. Sir John. 22. 30 
Murray Bridge, 2O3. 267 
Murray Outlet Gulf, Oi 
Murray, river. 61. 67, 70. 71. 86. 87. 
124, 125. 126, 227. 128. 129. 237- 
24b. 209. 222. 218. 257. 260, 207. 
See also Murray-Darling basin 
Murray River Basin. 91. 124-123. 
213. 231. 2O2 

Murray-Darling basin. 34. 60. 6x, 
70-71, 203.. 124. 127, 129. 230 
Murrumbidgec Irrigation Area, 126. 

1O5. 171. 172* 217. 228, 224 
Murrumbidgee. river. 72. 103. 220. 

125-126, 128. 229. 222. 218 
Musgrave Mountains. 59, 258. 262 
Muswcllbrook, 219, 226 
Mutton, in Australia. 150, 153. 134. 
2x6. 234, 262. 279; in New Zea* 
land, 327. 329, 339 t 349 . 37 * 
Mypolonga. 2O3 
Myrtle. 380 

Naoambib reservoir. xa6. 234 
Nagasaki. 47 
Nandewar Range. 63. 222 
Napier. 312. 343. 362. 363. 371 
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Naracoorte, 267 
Nardoo. 107 

Narrandera. 128, 224, 227 

Narrogin, 280 

Nassau Kangt*. 379 

Nathan's <.k>rge. 204 

Nauru (Plt-asant Inland), iio, 158. 

404^405 
Naval bases. 52 
Navigator Islands—Samoa 
Ndrckcti, river. 390. 400 
Nectarines, 170, 352 
Negnlo, 381 
Nelson, Cape. 61 
Nelson, district. 314. 351, 359 
Nelson, town. 322. 320. 338, 3O7 
Nepean, river. 63, 223 
Netherlands Kast Indies, 4O. 29S. 

299- 373. 3»3 

NeU'Hannovcr, 387 
Neu«Mecklenburg. 387 
Neu^Pomniem. 387 
New Britain, 29, 378, 387, 388 
New Caledonia, 20, 21. 22, 25, 29. 
32, 43, 4O, 74, 86. 373, 377. 370. 
393-390 

New England Plateau, 63, 103. 1S2. 

211, 214. 215. 217, 226 
New Georgia. 389 

New Guinea, 19, 20. 21. 22. 24. 33. 
35. 37 ^ 3 ^^. 39 . 45. 54 * 57 . 93 * 

198. 308, 373. 374. 373. 377 . 37 *^. 
379-389; Dutch New Guinea. 

382- 383: Territory of Papua. 

383- 38O: Territory of New 

Guinea, 38O—389 

New Hebrides. 20. 22, 29. 32. 34. 
30 , 37. 39 * 44 * 74. 373, 37 «. 

379 * 391-393* 4*3 
New Holland. 35 
New Ireland. 378, 387. 388 
New Plymouth. 326. 363. 364, 371 
New South Wales. 55, 60. 63. 64. 67, 
74. 85, 87. 88, 96. 102, 106. 109, 
110. 111. 112. 118. 121. 125. 127. 
190. 209-228: climate and vege* 
tation. 92. 212-214; physical 

features, 210-212; development. 
214—220; towns and communica- 
tions, 220-227; trade. 227 
New Zealand. 19, 21. 22, 24. 26. 29, 
3 ** 35 * 3O, 37 * 40* 42. 43 * 44 * 45 . 
49. 50. 5 >. 57. ***• *® 7 . 254 * 


308—372, 407. 408. 409; Structure 
and relief. 309-315. coasts. 315- 
316; drainage, 31 ^>-319: climate. 
319-323: vegetation and animal 
life, 323-325; mineral wealth. 
325-326: hi-storN* and develop* 
ment, 326-335 : population, 329- 
335; economic activities, 335- 
359; forestry. 336: stock-rearing, 
330-349: soil and climate. 33S- 
340; cattle ami dairying. 340— 
344 : sheep industr>'. 344 -’ 349 ; 
other stock. 349: hshing. 349- 
350; crops. 350-35* . fruit. 351- 
352; t^hormxtttu t<nax, 352—353: 
mining. 353-355: water-power. 
355-357 • manufactunng. 357- 
358; ttmrist Iralhc, 358-359; 
towns and communications. 359- 
367 : island {HJsscsMons, 368-309 ; 
trade. 3 ^xi- 37 ^ 

New Zealand Company. 326 
New Zealand flax—see Phormium 
(fnax 

Newcastle. O3. 130, 184. 187, 191. 
210. 214. 215. 218. 220. 222. 224- 
225. 227 

Newcastle waters. 289. 292 
Newnes, 189 
Newport, 191 
Ngauruhoc, 313 
Nickel. 395 
Nightcaps, town. 354 
Nincty-milc Beach, Victoria, 73* 
lot, 231 

Ninety-mile Beach. Western Aus¬ 
tralia. 274. 270 
Nitrates. 15H. 373 
Niuafo'ou. 400 

Niue (Savage Island), 308. 409. 410 
NordcnskjOld. Otto. 414 
Norfolk Island. 46. 119. 294* 4*2 
Norman river. 209 
Normanton. 200. 201. 209 
Norseman. 286 
North America, 21. 25. 49 
North Australia —see Northern Ter¬ 
ritory 

North Cape, 308 
North Equatorial Current, 25 
North Esk. river. 244 
North-east Now Guinea. 43. 51, 119* 

387 
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North “West Basin. 91. 27S 
North-west Cape. 81, 279 
North-west 1 Passage, 37 
Northatn, 281. 283. 284. 286 
Northatupton. 182. 281 
Northern territory. 54. 94, 102. 104, 
100. 119. I4*^ 143. ihS. J80. 183, 
2S8. 288-294 
Norway. 155. 307. 419 
Nouhum. 393, 390 
Nowra, 220. 220 
Nnka-tiu*a. 410 
Nukualofa. 400 
NuUagine. 274 

Niillarl>c>r Plain. 58. 59, 95. 133. 258, 
2<)2. 209. 271. 273, 270 
NuTiataks. 4 14 
Nutmeg, 383 
Nuyts, I’leter. 33. 270 

Oak. evergreen. 380 
Oamaru, 3<>(> 

Oats, iho. 104. 217. 236. 250. 263, 
280. 351 

Occupations, in Austniha. 121-123 
Ocean Island. 402. 404 
Oceania, 19, -to. 373-412 
Ohakune. ^(>0 

355. 370. 

Oil-palni. 175 

Oil-shale. 178. 188. 220 

Olives. 170. 218, 2O4 

Omea (lap. 2 

Onehunga. 302 

Onekaka. 353 

Ongtong Java. 390 

Onions, 173 

Onslow. 274. 279. 287 

Oodnadatta. Oo. 20u, 263, 269 

Ooldee. 2(>9 

Oontoo. 200 

Opals, 189-190, 220, 265 
Ophthalmia IHatcau (Hammersley-' 
Ophthalmia i^lateau), 59, 271 
Ojwssuni. 97. 155, 279. 369 
0{>otiki, 3O4 
Orange, river, 70 
Orange, town, 192, 210, 224 
Oranges. 170, 204. 218. 263, 264. 

278. 280. 294. J52. 409. 412 
Orchards. 170. 236. 2O4. 280. 351 
Orcliids. 380 
Ord. river. 273. 287 
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Osmindium, 251. 386 
Ostriches. 153 

Otago. 319. 322. 323. 324. 327, 330. 

338. 340. 343. 35 «. 353. 354. 358. 
300 

Otago peneplain. 312 
Otago Peninsula. 314. 316. 340. 343 
Oiira lunnel, 307 
Otway. Cape. 53 

Otway Highlands. 66. 137. 14;. 230. 

Ouse. ru er. 244 

Outtnm. 23O 

Ovalau. 401 

Oven, stone. 374 

Over-stocking. 140. 306 

OverJaml Telegraph, 105. 291 

Ovcrlanrlcrs. 110, 228. 258 

Owen Stanley Range. 379 

Ox-lx>w lakes, 73 

Oxley, John. 103 

Oysters, 156. 199. 368 

Pacific coasts. 21 
Pacific islands. 187, 223. 362 
Pacific Ocean, 19-5^. 136, 223; 
general considerations. 19-20; 
physical geography. 20-26; plant 
and animal life. 27-29; islands, 
29-32 : <liscovcr>\ 33-38; peoples. 
38-45 ; cable an<l coaling stations. 
45-49; air routes. 48; Inter¬ 
national Date Line, 49; political 
problems. 49-52 
Pack-ice, 416 
Pago Pago, 47. 40S. 409 
Paita. 395 

Palau Islands. 45 
Palmer goldfield. 195 
Palmerston Island, 409 
Palmerston North. 317, 343. 353, 
360 

Panama Canal. 49, 5 L * 34 . * 35 . 378. 
412 

Pandanus. 32. 199 
Papeete, 412 
Paper-making. 248, 256 
Papua. Gulf of, 380 
Papua. Territory of. 119. 379. 383- 
380 

Papuans, 39, 40. 374, 380, 387 
Paradise, birds oL 19, 380. 383, 388 
Parkes. 224 
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Parramatta, river. 223 
Parramatta, town. 101, 170, 223 
Parrots. 98 
Paspalum. 140 
I-'aj'sion fruit, 294 

Pastoral production, in Australia. 
121, 139-155: in Xevv Zealand, 
327, 329. 369 

Pa u I not u Archipelago— s^e Tua- 
motu Archipelago 
Peaches, 170. 230. 203. 264, 352 
Peak Downs. 208 
Peak Hill, t8i. 2S6 
Pearl shell—PcarPhshing 
Pearhhshing, 86. 98. 114. 202. 279. 

29 l» i 97 » 3 ^ 4 ' 3 ^^* 393 . 4 ^* 

4I1. 4 <^ 

Pearls. 32 . 42 . 9^* 157* 2 79 

Pears, 170, 251, 263 

Peas, 250 

Pelew Islands. 45 

Penal settlements. 102. 108, 109 

Penguins. 418 

Penong, 269 

Penrhyn. 409 

Penrith, 223 

Pc^rouse. Jeaa'Fran9ois de la. 36. 43 
Perth. e>o. 77. 79. 82. 102. 116. 132. 
133. J34. 270, 273. 274. 276. 277. 
282. 283 

Peruvian Current, 23 
Peter 1 Island, 419 
Peterborough, 267 
Pc tone. 360 
Petrels. 41S 
Philadtlphxa, 102 

Philippine Islands. 19. 22. 23. 23. 33. 

34. 45. 49. 5 ». >87. 37 « 

Phillip. Arthur. 42. zoo. 102 
Phoenix Islands. 24. 373, 403 
Phcfrmium Uncx, 323. 333, 332-353. 
370 

Phosphates. 45. 158. 189. 305 - 354 * 
37 ^*/ 389- 396. 404^ 405^ 4 “ 

Phthisis. 375 
Phylloxera. 171 
Piako. river. 317 
Picton. 315. 367 
Pigeons. 32. 98 

P*g«# 302 . 316. 249. 362, 338. 

349. 382. 395 

Pilbara. xSi. 184 
Pillinger, 236 


l^nc. Huon, 94. 138, 247; King 
William. 94. 138. 247; Monterey, 
*3^' 336; hoop, 201. 214: color)' 
top, 247; red, 322. 330; white. 
322. 336; black. 336. S<€ also 

Kaun pine 
Pine Creek, 2S8, 291 
Pineapples. 170, 204. 219. 39 >. 394 . 
400. 

Pines, Isle of. 303, 394 
Pin)arra. 278. 286 
Pinnaroo. 242 

Pinus irtsigms (Monterey pme), 336 
Ihoncer mine, 184 
Pitcairn Island. 36. 41. 294, 412 
Pitt Water, 255 

Plains of New Zealand. 3 I 2 -- 3 I 3 
Plantains. 400 
Platinum. 184 
Platypus, duck-billed, 97 
Pleasant Island —sef Nauru 
Plenty. Bay of. 313. 317. 364 
Plums, 170, 352 
Pneumonia. 390. 392 
Polynesia, 20. 36. 40. 43, 373. 374, 

405-4*2 

Polynesians, 39, 40, 41, 334, 374, 

379. 405 

Population, density of. in Australia. 
111. 112, 114-117, 195-J9<>. 293- 
294 ; in New Zealand. 32<^333; 
in Pacific islands. 44-43. 373 
Porcupine grass. 96 
Pork. 349 
Porpoises. 27 
Port Adelaide. 266 
Port Albert. 242 

Port Augusta. 132. 133. 261. 263. 

266. 267. 269 
Port Chalmers. 366 
Port Cloatcs. 279 
Port Curtis. 208 
Port du France. 396 
Port Gregory. 189 
Fort Hcdland. 59. 132. 279. 287 
Port Jackson. 42. 43. 43, 100. 210. 
223 

Port Kembla. 284. 191. 219. 220. 223 

Port Lincoln. 266. 269 

Port Lyttelton, 365 

Port Macquarie. 226 

Port Melbourne. 238 

Port Moresby. 386, 389 
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Port Nicholson. 315. 359 
Fort Phillip. 66. 70, 102. 103. 128, 
228. 230. 233, 238. 239. 242 
Port Pine. 133. 182. 265, 266. 267 
Port Stephens. 155. 187, 210. 225 
Portland. 240 
Portland Bay, 103, 228 
Ports, of Australia. 136. 300; of 
New Zealand. 371-372 
Portuguese, 33, 35. 42 
Potatoes, 175. 217, 236. 250, 256. 
35 * 

Pottery, 39. 41. 334. 374. 382 
Poultry. 152. 216. 205. 412 
i^overty B.iy. 3O, 335. 3O3 
Precious stones. 17S, 189 
Prickly pear. 96 

Primary producers. 121-122. 306. 

331 

Prince Albert Kange. 414 
Princess Royal Harbour. 286 
i^rotective duties, 123 
Prunes, 170 
IHerapod oo2e, 24 
Pulmonary diseases. 382 
Pumico. 2^, 313. 335. 33b. 338. 339. 
354. 3<>4 

Pumping schemes. 124. 125, 218 
Purple moth. 400 
Pyrenees, 65, 229 

^UART 2 ITB. 5 <> 

Queanboyan, 120, 222. 224 
Queen Carola Harbour, 388 
Queen Charlotte Islands —see Santa 
Cruz Islands 

^uecn Charlotte Sound. 367 
^uccn Maud Range. 412 
yueensland, 32, 63, 69, 85. 96. 103. 
106, 107, no, III, 112, 127, 
195-209; climate and vegeta¬ 
tion, 92, 199*200; physical fea¬ 
tures. 19&-199, 293: develop¬ 
ment, 200-206, 294; towns and 
communications. 206-209; trade, 
209 

Queensland Drift, 74 
Queenstown. New Zealand, 319 
Queenstown, Tasmania. 25236 
Quiros, Pedro Fernandez de, 34 

Radaul, 388, 389 
Rabbit-skins, 135, 216, 279, 369 
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Rabbits. 98. J40, 191, 290. 325 
' Race aliens,* 329 
Radiolarian ooze. 24 
Railway-sleepers, 139, 201 
Railways, in Australia. 124, 129- 
133. * 54 * 291-292; in New Zea¬ 
land. 359-3^7 ; in Pacific Islands, 
395 * 4^1. See also under (he 
political dixdsions 
Rainfall —see Climate 
Raisins, 171. 172, 218. 236, 2O3 
Rangiora. 366 
Rapa Island. 411 
Rarotonga. 409 
Rats. 32. 97 
Raukumara Range. 310 
Rauro. 390 

Ravensthorpe. 180, 287 
Ravens wood. iSo 
Keafiorestation, 95. 201. 336 
Red clay, 24 
Red Cliffs, 235 
Reefs, coral, 24. 27-29 
Reefton, 353. 367 

Refrigeration. 145, 170, 210, 327, 
344» 398 

Rcnmark, 123, 126, 172. 263 
Rcnneil Island, 389, 390 
Representatives, House of, 335 
Reptiles. 323 
Resin. 96 
Resolution, 37 

Hewa, river, 399; plain of. 399 
Rhododendrons, 380 
Rias, 59, 244 
Ribbon lakes, 318 
Rice, in Australia, 124. t63-t66» 
209. 217, 290, 305; in l^cific 
islands. 384, 400, 401 
Richmond, river, 210, 217, 226 
Richmond, town, New South Wales, 
223 

Richmond, town, Victoria. 238, 239 
Rift valley of South Australia, 60, 
116, 130. 161, 189. 262, 263, 264 
Riiscr-Larsen, H., 414 
Rimu, 336 

Rimutaka Range, 362 
Ring-barking. 158 
Hingarooma valley, 231, 256 
Risdon, 182, 183, 243, 235 
River Murray Agreement, 127, 128 
River Murray Commission, 123 
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Riverina, 6i, 154, 212, 215, 219, 227 
Rockhampton, 46, 69, 130. 175, 200, 
201, 204, 206. 207, 208 
Rocky Mountains, 51 
Roebuck Bay, 287 
Roggeveen, Jacob, 36, 375 
Roma, 196, 204, 206 
Romney Marsh sheep, 346 
Roper, river, 68, 129. 289, 290 
Rosebery mine. 251 
Ross Dependency, 308, 419 
Ross Ice Shelf. 417 
Ross. New Zealand, 353. 367 
Itoss Sea. 20, 417. 418 
Ross. Tasmania. 246 
Rotation of crops, 164. 304 
Rotorua district, 336 
Rotorua. I^kc, 318 
Rotorua Spa. 359. 3O4 
Rottoest Island. 189 
Rotuma, 398 

Royal Society's Range, 414 
Ruahine Range. 310, 312. 317. 320. 
360 

Ruapehu, 313, 323, 339 
Rubber, 173, 384. 400, 408 
Runaway, ^pe, 347 
Huthergleo, 236, 240 
Rymill, J.R., 414 

Sacks, 299 

Sago. 380, 382, 383, 388 
St Clair. Lake. 244, 254 
St George's Channel, 388 
St Lawrence, 204 
St Mary's, 188, 25X, 256 
St Mary's Peak, 61, 25O 
St Vincent GulL 60, 132, 189. 237, 
260, 261, 265 
Salamaua, 387, 388, 3B9 
Sale, 88, 242 
Sale Basin, 91 

Salinity, of Pacific Ocean. 26 

Salmon, 155. 330 

Salt, 73, 178, X89. 265 

Salt lakes, 60, 71, 72, 189, 231, 263. 

273. 2S9 

Saltbush, 96, X4X, 200, 261, 276, 289 
Samarai, 386 

Samoa (Navigator Islands), 20. 27, 
3 X, 40, 43, 50. 373, 377, 405, 

407-^409; American, 50, 409; 

Western, 50, 308, 369, 408-409 


San Christoval, 384 
San Francisco. 45, 48 
Sand-dunes. 59. 61, 258 
Sandalwood, m PacUic Islands. 42, 
377. 392. 399; in Australia, 95. 
139. 262. 277 

Sandhdge desert. 06, 273, 276 
Sandstone, town. 286 
Sandy Cape, 198 

Santa Cruz (Queen Charlotte) Is¬ 
lands. 34. 39. 378. 390. 39 i 
Sausage-casings. 369 
Savage Island— sr€ Niuc 
Savage, river. 1S4 
Savai'i, 408 

Savanna. 92, 145. 149. * 54 . 200. 273, 
27^. 279. 289 

Sawmills. 200. 214. 220, 233. 248, 
358 

Scale insect. 400 
Scenic RcserN'e. 254 
Scheelite, 333 
Schnapper, 156, 325, 350 
Scott, Captain R. F., 414 
Scrub, 92, 95, 96, 139. 200, 246, 269. 
276. 279. 289. 339 

Sea-cucumber—see Biche-de^mer 
Sea-urchins. 199 

Sealing. 42. 43. 103. 109. 325. 326. 

3 -I 9 . 3 <> 8 . 4 » 3 . 4 '» 

Seals. 27. 325. 41H 
Seaweeds. 411 

Secondary industries, 121-123. 137, 
306. 331# 372. Ste aho Manufac¬ 
turing 

Seeds. 96, 107 
Self-government, 118-120 
Selwyn Upland. 54. 60. 196 
Sepik (Kaiserin Augusta), river, 
3«o. 387 
Serpentine, 389 
Scrviccton, 240 

Settlement, closer, XI7, 123, 147, 
15 c 33n 
Seymour, 239 
Shacklcton, Sir Ernest. 414 
Shanghai, 46 
Shannon, river, 252 
Shark Bay. 35. 7 ^* 27 -I* 

279 

Sharks, 98 
Sharks' teeth. 24 
Shearing, 134* 34 ® 
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Sheep, m Australia. ^7, 108. 140. ^ 
141. 148-154, MK>. 202, 215. 234. 
240. 2O2. 278-279, 29t ; in New 
Zealaml. 326. 320. 338. 344- 

34<>, 36S; m I^acihc Islands, 387, 
3 ^<> 

Sheep.hreedinji. 150. 153. 154. 344 
34 7 

Sheepskins. 154, jCk# 

Shepparton, 172. 235, 236. 240 
Shipping —sff Ports 
Slioalhaven. river, 70 
Silk g<x>ds, 299 
Silo. I47 

Silver, no, 17S. 181-183. 251, 297. 
353 

Silver-lead, 175. isSt-i83. 205. 219. 

251. 205. 281. 306 
Silver-top. 94, 233 
Singapore. 46. 48. 52, 134 
Singatoka. river. 399, 400 
Singleton. 225 
Sisal. 2t)o, 352. 384 
Skins. 155, 216. 227, 234. 279. 349. 

369. Ser tilso Sheepskins 
Smanjx>x. 44. 45, 375 
Sinrltmg, 139, 184. 191. 263 
Sinithtun. 256 
Snakes. 19, 98. 325. 380 
Snares Islands. 308. 368 
Snow. 86. 199. 214. 322, 416, 

4*7 

Snowline. 214. 323. 379 
Snowy Mountains. 64, 70. 212 
Snowy, river. 70, 210, 231. 238 
Soap. 191 

Society Islands. 20. 22. 24, 25, 31. 

34 * 3 ^. 47. 377 * 405. 4 ** 

SoUwoods. 93, 137, 138. 200. 214. 

248. 278. 336 
Soil erosion. 175-177 
Soil-removal, 86 

Soils, in Australia. 140, 150. 157- 
15^. 250. 263, 2«9. 304; in New 
Zealand. 338-339 
Solandcr Island, 368 
Solomon Islands, 22, 29, 34. 39. 119, 

373 . 377 . 37 «. 379 . 3 «»- 39 i; 
British. 389-391 
Sorell. I^ke. 244 
Sorell, town. 255 

Sounds of New Zealand. 315-316, 
343 I 
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5 k>uth America. 21. 25, 26. 31. 43. 

49. 74. 93. 135. 323. 4*0 

South Australia. 38, 54, 70, 71. 106, 
109. tio. Ill, 125. 128. 257-270; 
climate an<l vegetation. 92. 260- 
2O1 ; physical features, 258-260; 
<ievclopmcnt. 261-263; tov^nsand 
communications. 265-269; trade. 
20<>-2 7 O 

South Australian Association. 257 
South Australian Highlands. (>0. 76, 
81 

South Cape, New Zealand. 308 
South Cape, Tasmania. 53 
South Equatorial Current, 25, 74 
South Esk, nver, 256 
South (voorgia. 418 
South Orknc>*s, 418 
South Pole. 414 
South Shetlands, 418 
South Victoria !.and. 414 
South-east trades, 26. 31. 53. 73, 
76. 135. 200. 320. 381. 391. 399 
5k>uthcrly bursters. 87 
Southern Alps. 310. 312, 317, 320, 
322, 323. 348. 358 
Southern Cross, town, 180, 279. 284 
Southern Ocean, 20, 135, 416. 417 
Southland. 314. 318, 324. 340, 343, 

34®. 351. 353. 354. 3fX> 

Southport. 46 

Sown grasses, 96, 167, 263, 340 
Spain. 33, 44 

Spencer Gulf. 55, 60. 61. 73. 132, 
l6i, 184, 189. 257. 262 
Spheres of influence. 44 
Spices, 384 
Spinifex, 273, 376 
Spirits. 44 
Sponges. 199 

S()uatting, 110, 202, 215. 344 
.k|uirrel, flying, 97 
Stall-feeding, 340 

Standard of life, Australian. 114, 

ioi . 303-304. 3<x>. 397. 372 

Stanley, 256 

Stanthorpe. 184. 205, 206 

Starbuck Island, 404 

State activities, 123-124, 166, 167. 

169^ 304. 305. 329^ 33 ^>. 343. 37 ^ 

Stawell, 240 

Steel, 184. 190, 191, 220, 223 
Steep Point, 53 
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St<*pj>e. 92. 214 

Stewart Island. 308, 310. 312. 316. 
3O8 

Stirling Kange, 59. 271 
Stoati^. 325 

Stock-rearing, in Australia, 139- 
J54; in New Zealand, 33O—352; 
in Papina. 384 

Slock routes. 145. 2O2, 269, 278, 
291. 292 
Storm liay. 244 
Straluiii. 256 
Stratford. 364 
Stringy bark. 94^ ^ 33 . 247 
Stripper or combined harv'ester, 159. 

J91. 235. 237 

Str2elecki. Count. 103 
Strzelecki Creek. 68. 260. 269 
Stuart. John McDouall. 103. 110. 
258 

Stuart Range. 189. 265 
StumpHump plough, 139 
Sturt. Charles. 103. 104, 178, 257 
Sub^artesian water. 90. 91 
Suess, Professor E., 21 
Suez Canal. 134. 135. 283 
Sugar, in Pacific islands. 45. 378. 
382. 387. 388. 393. 394. 395. '^oG; 
in Australia. 112. 114. 167-169. 
202-204, 217. 293, 305 
Sugar-beet, 127. 169. 236 
Sugarloaf reservoir, 126. 235. 238 
Sulphur. 334 
Sultanas. 172. 218. 236 
Sumatra. 20 
Sunda Islands. 38. 34 
Sunshine, town. 191 
Superphosphates, 1 58. 286. 305. 

340 

Surf. 29 

Suva, 398. 400. 401 
Suwarrow Island. 409 
Swan Hill, 126. 235, 236. 240-242 
Swan, river. 59. 68. 102. 109. 270. 

273 * 284 
Swanland. 273 
Sw'cet i>otatoes. 400, 4x2 
Swire Deep, 23 

Sydney. 47, 63. 77. 79* ^2. 100. 101, 
102. 108, 116, 120. 130. 132. 135. 
147^ *5<>^ 192. 210. 213. 214. 

215. 217, 220. 222. 223. 227. 242. 
304. 362. 386 


• Sydney Hart>oiir Colliery*. 1S7 
Sydney Heads, 223 
Syrians. 329 

Taccla. 386 

Tahiti. 29. 3 ^. 37 . 42. 44 . 4 /. 373 . 

377. 410. 411. 412 
Taihape. 3O0 
Tailem liend, 267-268 
Tallow. 109. 201. 349 
Tallowwood, 94 
Tamar, nver. 244. 248. 256 
Tambo. river, 230 
Tamworth, i6j. 219. 226 
Tan bark. 139. 277 
Tanneries, 146, 191, 267 
Tanunda. 172 
Tapuaenuku. Mount. 312 
Taranaki. 339. 34 ^. 343 . 347 * 354 * 
i <>4 

Tararua Range. 310. 3x7. 320, 300 
Tarawa. 403. 404 
Tarawera, Lake. 318 
Tarcoola. 269 

Tariffs. 118. 123. 174. 190. 248, 306. 
372 

Tams. 64 

Taro. 32, 325. 334. 382. 388. 400, 
405. 408 
Taroom. 204 
Tarraleah, 252 

Tasman, Abel. 35. 100, 326, 405 
Tasman Bay. 30. 310, 367 
Tasman Glacier, 325 
Tasman Sea, 308. 318. 320 
Tasman's Peninsula, 231 
Tasmania. 31, 35. 3 ^. 3^. 44 . 53 . 54 . 
55. 5^*. O3. <><>• 7*. 73. 82. 85. 102. 
X06. 109, 243-257; climate and 
vegetation, 93. 244-247; physical 
features. 243-244 ; development, 
247-253: towns and communi¬ 
cations. 253-257; trade, 257 
Tasmanian devil. 97 
Tasmanian woU. 97 
Tasmanians, 38. 44. 108 
Tattooing. 335 
Taumarunui, 362 

Taupo, I^ke. 313. 317, 318, 325. 364 
Tauranga. 364 
Taveuni. 398 

Taylor. Professor Griffith. 61, 116. 
1x8 
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Tc Anati. I^nkc. 318. 367 
To Kuiti. 362 
Tckafxj. Lake. 318 
Toinora, 224 
Tennant's Crock. 202 
ToranK. 233, 242 
Toreclo, 98, 13H 
To route. 132, 267 
Terra Atistralis, 33 
Textile industries, 190. IOI-IQ2, 
220. 237. 2O5. 358 
Thakombau, Kin^. 377 
Thames, Firth of. 317. 364 
Thames, river. New Zealand, 314, 
317. 338. 34 <^ 343 
Thames, town, 364 
Theodore, 204 

Thermal Ke>»ion. 313, 318. 358-359 
Thistle, 96 

Thomson, Sir \N yviUo. 38 
Throe Ktnjjs Islands. 308. 368 
Thunderstorm rain. 85. 86 
TJttirsday Island, 1561 202. 209 
Tick fever, 143 
Ticks, 201 

Tieira del Fuego, 407 
Timaru. 366. 371 
Timlwr— ste Forest and Forestry 
Tiinc*zoncs, Australian, 53-54 
Timor, 22 

Tin, 183-184. 205. 219. 251, 291 
Tingha, 184. 219 

Tobacco, 175, 204, 23O. 290, 383, 

3 l^^» 394 

Tokelau (Union) Islands, 30S, 373, 
405, 406, 407 
Tomatoes. 40<) 

Tonga (Friendly) Islands, 22, 23, 29, 
35, 3O, 40. 41, 308, 405-406 
Tongareva Island, 409 
Tongariro, Mount. 313 
Tongatabu, 41. 406 
Tonkinese, 392, 393 
Toowoomba, 206 
Top*dressing, 249, 340 
Torrens, I^ke, 55. 6t, 104. 259, 260 
Torrens rift, 60, 258, 259. Stt a/50 
Hift valley of South Australia 
Torrens rift, 60, 258, 259 
Torres, Luis Vaez de, 34 
Torres Strait. 35, 53, 196 
Tomimbarry weir, 126, 128, 235 
Tortoiseshell, 42, 156, 157, 393 
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Tory Channel, 349 
Totara, 336 

Tourist trafftc. 208, 227, 252, 268, 
358-359. 367. 4or 

Towns, percentage of population in. 
of Australia, 116-117; New 
Zealand. 331 ; drift of population 
to, 116-117. 306. 330-331. 372 
Townsville, 130. 136, 201. 203, 206. 

20S. 209 
Tractors, 141 

Trade of Australia. 295-300; of 
New Zealand. 329, 369-372 
Transport —ut Communications 
Transportation. 102. 109. 112, 243. 

271. 393 

Travertine, 289 
Trawling, 155 

Trcc-fems, 93. 247, 324. 380 
Trepang—sec B/chf-df-nter 
Tribal wars, 335. 368. 382, 407 
Trochus shell, 156. 157. 199, 384, 
391, 400 

Tropical grassland —see Savanna 
Trout. 155. 325. 350 
Tuamotu (Paumotu, or Low) Archi¬ 
pelago. 22, 25. 29. 34. 373» 495^ 
410, 411 
Tuapeka, 327 
Tuart, 94 * 276. 277 

Tuatara, 325 
Tuberculosis. 398. 404 
Tubuai Islands. 411 
Tulagi, 39 t 
Tullah, 251 
Tungsten, 184. 353 
Turnips, 351 
Turpentine, 138 
Turtle, 98, 199, 279 
Tuscarora, 38 
Tussock grass, 324. 340 
Tutuila, 407, 409 
Tweed, river, 217, 226 


Ulladulla, 187 
Ulverstonc, 256 

Union Group Islands—Tokelau 
United States, 43, 46, 49. 51, 52, 53, 
298, 299. 301. 358, 369, 375. 377* 
378, 401, 407 
Upolu, 377, 402 
Uv6a» 396 
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Van Diemen's Land, 35, 109. 243 
Vancouver, George, 270 
Vancouver. 46. 135, 362 
Vanilla, 393^ 394 . 4^2 
Vanua Levu, 398, 399 
Versailles, Treaty of, 119. 386, 40S 
V'ctoha, 38, 65, 85, 87, 88, 103. 
106, no. 125, 190, 228-243. 33^^ 
climate and vegetation. 92, 232- 
233 i physical features. 228-232 : 
development. 233—238 ; towns and 
communications. 238-242 ; trade. 
242-243 

Victoria, l^ke. 127. 261 
Victoria, Mount. 398 
Victoria, river. 68. 104, 143, 280. 
291. 292 

Vila. 393 

Vine-growing, in Australia. 170-172, 
204. 218, 236, 263. 264. 280, 2St ; 
in New Zealand. 352 
Viti Levu. 398, 399, 401 
Vlaming. Willem de. 270 
Volcanic rocks, 63, 229. 230, 311. 
3S3. 392; soils. 230-231. 338. 
399; ash. 313; plateau. 3x3. 339. 
340. 347 ^ 355 

Vulcanism, 22. 61. 309. 3 * 3 ^ 3 M* 
3 ^ 1 . 39 L 4 o(> 

Waddamana. 252. 255 
Wadi, 67. 289 

Wagga (Wagga Wagga). 220, 224 

Wagin, 286 

VVaiau Plains, 315 

VVaiau. river. 318 

Waihi. 353 

Waihou. river. 317 

Waikare Moana, 317. 318. 356 

Waikato, river. 314. 317. 338. 340 » 

,,343. 354. 35 <>. 3 <^i. 3^4 
Waikeric. 126, 263 

Waimakariri. river. 317 
Waimate Plains. 364. 366 
Waimea Plains, 314, 348. 351. 367 
Waipa. river, 317 
Waipori, 356, 366 
Wairapapa Plains. 314. 338. 343. 
362 

Wairau river, 3x7. 367 
Wairoa. rivers. 317 
Wairoa. town. 363 
Waitaki. river. 318, 366 


Waitara. 364 

Waitemata Harbour, 315. 362 

Waitorno caves. 362 

Wakatipu, Lake, 318. 319 

Wake Island, 48. 51 

Wakefield. Edward C^bbon, 109. 

257. 326 

Wakefield colonics, 257. 326 
Walgctt. 71. 128. 130. 222 
Wallaby. 155 

Wallace. Alfred Russel. 19 
Wallaroo, 183, 266, 267 
Wallis, Samuel. 36 
Wallis Archipelago. 396 • 

Waniaka. Lake. 312. 31S 
Wandoo. 276. 277 
Wanganui river, 317. 362 
Wanganui, plains and town. 314, 
320. 326. 334. 343. 347 * 3^7 

Wangaratta. 239 
Waranga basin. 126. 234 
Waratah, 251. 256 
Warburton, 242 
Warrego, river. 206 
Warrnambool. 23O. 242 
WaiTumbunglcs. 63. 212 
Warwick, 161, 200. 206 
Washington Conference, 32. 378 
Washington Island. 402 
Water-power, in Australia, 91, 238; 
in Tasmania. 252; in New Zea¬ 
land. 317. 328. 354 - 35 h; 
Papua. 38O 

Water-supply. 87-91. 116. 153. 181, 
294. 305 Artesian basins 

aud Irrigation 
Waterways, 127-X29 
Wattles. 93. 9 ^. * 39 . 289. See also 
Acacias 
Weasels. 323 
Weaving, 39. 4*0 
Weddell (Wilhelm) Barrier. 411 
Weddell Sea. 411 
Weirs. 128 

Wellington, district and town. 308. 
3x2. 323. 32O. 327. 334 ^ 340* 350. 
35 *- 353 . 354. 35S. 359 - 3 ‘«. 3 <> 7 . 
37*-372 

Wellington. Lake. 231 
Wellington, Mount. 244. *54 
Wentworth. 128. 172. 213, 218, 227 
Werribce, river. 128. 236 
West Antarctica, 410 
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West Cape, 309 
West Wind Drift, 25. 74 
Westerly winds 53. 73. M5. 320 
Western Austraha, S3. 5^. 7«. 05. 

105. KK). MI. Mil. 12;. no. .f 7 C)- 
2S7; climate and vegetation. 
02. 273-276. physical features. 
271-273: development. 276-2N3. 

: towns an<l commutnc ations. 
2S3-2S7 ; trade. 2S7 
Western IMate.iu. 55, 58, 67. 

68. 116, loO, 258. 202 
Western Port, loi, 228. 231, 233 
Westlaml. 33H, 348. 340. 353. 367 
Westland Main. 314. 316. 338. 343 
Westport, 367. 371 
W'hakatane. 364 
W hale oil. 270, 418 
Whales. 27. 32. 325. 340. 418 
Whaling-, 32. 42. 43. 103, 100. 150, 
270. 203. 325. 326. 340. 368. 375. 

^|8. 410 
W hanKarei, 304 

W'heat. in Australia, 124, 152, 157, 

I 5«), 1O0-164, 202. 216-217. 235- 
^ 3 (>. 250, 262-203. -^71. 270-280. 
^<>7. 3<M-'3«5; in New Zealand. 

.^^ 7 . 350-351 

Whinstanes. 204 
W'hitc %int. 08 

W hite Australia. IM, 112-114. M7. 

157. ***<>. 202. 302. 307 
W*hito Clifls, 180. 220 
W'hite Island. 313. 354 
W hite lalxiur. 45, 304 
White settlement. 45, 8j, 106 
W'hitiii|<. i5(> 

W'hyalla, 184. 265 
W'iliiamstcnvn. 192. 238, 230 
W’lllochra Creek, 73 
W ills. W ilhain, 103. 107 
Willy-wdlics. 80. 274 
Wilson’s Promontory. 66, 230 
Wihnia, 181. 281, 282. 287, 3o(> 
W'lmmera. 67. 95, lOi. 163. J64. 

W ind'breaks, 323 

W indward Islands (Society Islands) 

411 

Wmc. 170-172. 218. 236. 263. 264. 
281. 2i>9 

Winton. 201, 208 
Wiremetting. 191 


NEW ZEALAND 

W'ircles.s ccimnumications. 47 
W'olfrain. 251 
Wolh>ni»ong. iig, 227 
Wombat. o<i 

W*onthai>i»i, 188. 236. >42 
WiKxJIark l^larul. 386.^ 

WixKlrolfe, Mount, 59. 258 
W*<K>h in A^^tralla. 102. 124. 128, 
14S 1^4. 202. 215. 223. -34. 249. 
262. 27<i. 203. 297: in New Zea* 
' al. 326. 327, 344. 347. 349. 3(>9. 
,'yf/ at<o Sheep 
W\M)bscourinv'. loi, 349 
W’cKillen m!lU, 192. 252. 267. 358. 

SV/ also Textile industries 
W yalon^. 224 
W yan|,;ala, 128, 218 
W'yndham. 273. 274. 278. 287. 291, 
292 

W’ynyard, 256 

Xerophilous plants. 93, 137 
YAiaioo, 181. 184 

Yallourn. |8H, 228. 231, 238, 239, 
242 ^ 

\ams, 32. 96. 3^5. 400. 40O, 

412 

Yainpi Sountl. 184. 282 
Yancii Creek, 71 
Yanco, ti)wn, 127, 21S 
Vap. 45 .^ 4 l> 

Yarra (Yarra Yarra). river, 70, no, 
231. 232. 242 

Yarrawonga, 126, 128, 130 
Yass Plains. 212 
Yass, town, 224 
Yaws, 382. 3i)o 
YcUuw Sea, 23 
Yilgarn. i8i, 271 
Yokohama. 4O 

York. Cape. 37. 53, 55. 57. 63. 156 
1 ork. town. 28O 

Vorke I'eninsula. bo. 105. lOi. i8y. 

.iOl. 20j. 203. 2O3. 2(>9 
Vorke'a Crossing. 20*) 

Young, town. 220 
Ysabcl. 3.S0 

Zeeman. 251, 256 
Zinc. 178. iSi. 182. 183, 219. 251 
I Zinc concentrates. 181. 182. 219. 255 
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